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1
PYRAZOLYL DERIVATIVES AS SYK
INHIBITORS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a U.S. National Phase application under
35 U.S.C. §371 of PCT Application No. PCT/US2013/
046219, filed Jun. 18, 2013, which claims priority under 35
US.C. §119(e) from U.S. Provisional Application No.
61/662,203, filed Jun. 20, 2012.

BACKGROUND OF THE INVENTION

Spleen Tyrosine Kinase (Syk) is a protein tyrosine kinase
which has been described as a key mediator of immunorecep-
tor signaling in a host of inflammatory cells including mast
cells, B-cells, macrophages and neutrophils. These immu-
noreceptors, including Fc receptors and the B-cell receptor,
are important for both allergic diseases and antibody-medi-
ated autoimmune diseases and thus pharmacologically inter-
fering with Syk could conceivably treat these disorders.

Allergic rhinitis and asthma are diseases associated with
hypersensitivity reactions and inflammatory events involving
a multitude of cell types including mast cells, eosinophils, T
cells and dendritic cells. Following exposure to allergen, high
affinity immunoglobulin receptors for IgE and IgG become
cross-linked and activate downstream processes in mast cells
and other cell types leading to the release of pro-inflamma-
tory mediators and airway spasmogens. In the mast cell, for
example, IgE receptor cross-linking by allergen leads to
release of mediators including histamine from pre-formed
granules, as well as the synthesis and release of newly syn-
thesized lipid mediators including prostaglandins and leukot-
rienes.

Syk kinase is a non-receptor linked tyrosine kinase which
is important in transducing the downstream cellular signals
associated with cross-linking Fc,,,,,R1 and or Fc_, ;. R1
receptors, and is positioned early in the signaling cascade. In
mast cells, for example, the early sequence of Fc,,;,,R1
signaling following allergen cross-linking of receptor-IgE
complexes involves first Lyn (a Src family tyrosine kinase)
and then Syk. Inhibitors of Syk activity would therefore be
expected to inhibit all downstream signalling cascades
thereby alleviating the immediate allergic response and
adverse events initiated by the release of pro-inflammatory
mediators and spasmogens (Wong et al., 2004, Expert Opin.
Investig. Drugs (2004) 13 (7) 743-762).

Recently, it has been shown that the Syk kinase inhibitor
R112 (Rigel), dosed intranasally in a phase /I study for the
treatment of allergic rhinitis, gave a statistically significant
decrease in PGD,, a key immune mediator that is highly
correlated with improvements in allergic rhinorrhea, as well
as being safe across a range of indicators, thus providing the
first evidence for the clinical safety and efficacy of a topical
Syk kinase inhibitor. (Meltzer, Eli O.; Berkowitz, Robert B.;
Grossbard, Elliott B, Journal of Allergy and Clinical Immu-
nology (2005), 115(4), 791-796). In a more recent phase 11
clinical trial for allergic rhinitis (Clinical Trials.gov Identifier
NCT0015089), R112 was shown as having a lack of efficacy
versus placebo.

Rheumatoid Arthritis (RA) is an auto-immune disease
affecting approximately 1% of the population. It is character-
ized by inflammation of articular joints leading to debilitating
destruction of bone and cartilage. Recent clinical studies with
Rituximab, which causes a reversible B cell depletion, (J. C.
W. Edwards et al., 2004, New Eng. J. Med. 350: 2572-2581)
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have shown that targeting B cell function is an appropriate
therapeutic strategy in auto-immune diseases such as RA.
Clinical benefit correlates with a reduction in auto-reactive
antibodies (or Rheumatoid Factor) and these studies suggest
that B cell function and indeed auto-antibody production are
central to the ongoing pathology in the disease.

Studies using cells from mice deficient in the Spleen
Tyrosine Kinase (Syk) have demonstrated a non-redundant
role of this kinase in B cell function. The deficiency in Syk is
characterized by a block in B cell development (M. Turner et
al., 1995 Nature 379: 298-302 and Cheng et al 1995, Nature
378:303-306). These studies, along with studies on mature B
cells deficient in Syk (Kurasaki et al 2000, Immunol. Rev.
176:19-29), demonstrate that Syk is required for the differ-
entiation and activation of B cells. Hence, inhibition of Syk in
RA patients is likely to block B cell function and thereby
reduce Rheumatoid Factor production. In addition to the role
of Syk in B cell function, and of further relevance to the
treatment of RA, is the requirement for Syk activity in Fc
receptor (FcR) signalling. FcR activation by immune com-
plexes in RA has been suggested to contribute to the release of
multiple pro-inflammatory mediators.

U.S. Pat. No. 7,803,801 discloses Syk inhibitors having the
formula:

Y
~
\ S

)ﬁlJ\N NZ ﬁz
X2 J\ )\/ Jy!
\X3/ N N\
| R

R

wherein the variables are as defined therein.

The present invention relates to novel compounds, which
are inhibitors of Syk kinase activity. These compounds there-
fore have potential therapeutic benefit in the treatment of
disorders associated with inappropriate Syk activity, in par-
ticular in the treatment and prevention of disease states medi-
ated by Syk. Such disease states may include inflammatory,
allergic and autoimmune diseases, for example, asthma,
chronic obstructive pulmonary disease (COPD), adult respi-
ratory distress syndrome (ARDS), ulcerative colitis, Crohns
disease, bronchitis, dermatitis, allergic rhinitis, psoriasis,
scleroderma, urticaria, rheumatoid arthritis, idiopathic
thrombocytopenic purpura (ITP), multiple sclerosis, cancer,
HIV and lupus.

SUMMARY OF THE INVENTION

The present invention provides novel compounds that are
potent inhibitors of Syk as well as pharmaceutical composi-
tions containing them. As Syk inhibitors compounds of the
present invention are useful in the treatment and prevention of
diseases and disorders mediated by the Syk protein; such
diseases and disorders include, but are not limited to, asthma,
COPD, rheumatoid arthritis, cancer and idiopathic thromb-

ocytopenic purpura.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention provides compounds of formula I:

H
N N
=
YJ Q
R? R?

or a pharmaceutically acceptable salt thereof, wherein:

@ is:
RI®
KR
| / R, | RY,
N Naw
la Rla
RIP
a4 or R :é_z ;
N

N

W

ring a is

ring b is

yol
/

N

R2

| ;

Y“! is independently CH or N;
! and Y2 are independently CH or N, such that Y*! and Y**
are not both simultaneously C or N;
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(CR“R?),CO,R;

(CR“R?),CONR“R?;

(CHR®),NHCONR“R?;

(CHR%),NHCO,R;

(CHR%) ,NHCORS,

(CHR®),CONHSO,R%,

(CHR%),SO,R%,

(CHR%),SO,NR“R?;

(CHR%),NHSO,R%

(CR“R?),-heterocyclyl; wherein heterocyclyl is as defined
below;

(CHR?),—C(O)-heterocyclyl; wherein heterocyclyl is as
defined below;

(CR“R?),-carbocyclyl; wherein carbocyclyl is as defined
below;

CR“(carbocyclyl),; wherein carbocyclyl is as defined
below;

(CR“R?),-aryl; wherein aryl is as defined below;

(CR“R?),—O-carbocyclyl; wherein carbocyclyl is as
defined below;

(CR“R?),—O-aryl; wherein aryl is as defined below;

or optionally, R' and R*®, R* and R'?, R'* and R'?, when
present on adjacent pyrazolyl ring atoms, taken together
can form a 5- or 6-membered ring with the atoms to which
they are attached; the ring may contain one or two heteroa-
toms selected from N, O, or S including the nitrogens of the
pyrazole ring to which the ring is fused and the ring may be
saturated, unsaturated or aromatic and may be optionally
substituted with one to three substituents selected from:
C,-C;-alkoxyl and C,-C;-alkyl;

Heterocyclylis a4-, 5-, 6-, or 7-membered monocyclic ring or
8-, 9-, 10-membered bicyclic ring, or 13- or 14-membered
tricyclic ring; the monocyclic, bicyclic or tricyclic ring can
be saturated, unsaturated or aromatic, containing one to
four heteroatoms selected from O, N. or S, the heterocyclyl
may optionally be substituted with one to four substituents
selected from oxo, halo, hydroxyl, C,-C;-alkyl, C,-C-
alkenyl, C,-C,-alkoxyl, C,_cycloalkyl, (CR*R?),CO,R",
(CR“R?),CONR“R®, (CHR“),NHCONR“R®, (CHR%)
NHCO,R?, and (CHR®),—C(O)-heterocyclyl; or alterna-
tively 2 substituents geminally substituted on a common
ring carbon atom of said heterocyclyl may together with
the common ring carbon atom form a C;_g spirocyclic ring;

Carbocyclylis a 4-, 5-, 6-, 7- or 8-membered monocyclic ring
or 8-, 9-, 10-membered bicyclic ring, or 13- or 14-mem-
bered tricyclic ring, in which all ring atoms are carbon, at
least one ring is saturated or partially unsaturated and that
ring being isolated or fused to one or two such rings or to a
benzene ring; the carbocyclyl may optionally be substi-
tuted with one to four substituents selected from hydroxyl,
C,-C,-alkyl, C,-C;-alkoxyl, (CR“R®),0.,R%, (CR“R"),
CONR“R®, and a spiro-linked —OCH,CH,0—;

Aryl is a 6-membered monocyclic or 10-membered bicyclic
aromatic carbon ring, the aryl may optionally be substi-
tuted with one to four substituents selected from hydroxyl,
C,-C,-alkyl, C,-Cj-alkoxyl, (CR“R®),0O,R°, and
(CR“R?),, CONR“R?;

R'“ and R'? are independently: H, halogen, C,-C,-alkyl, or 60 R? is H, halogen, C,-C,-alkyl, C,-C,-haloalkyl, C,-C,-cy-

C,-C;-fluoroalkyl;
R'is:
H;
halogen;
C,-C4-alkyl, optionally with one to four substituents
selected from: CN, OH, oxo, NH,, CF;, C,-C;-alkyl,
and C,-C;-alkoxyl;

o
o

cloalkyl, heterocyclyl, NR“R®, CONR“R?, NHCONR“R®,
or NO,;

R? is H or C,-C,-alkyl, C,-C,-fluoroalkyl, C,-C,-alkoxyl,
optionally substituted with one to three substituents
selected from hydroxyl; —O—(CH,),—0O—=Si(CH;);;
C;-Cy-cycloalkyl and pyridyl;

R*is H, halogen, or C,-C;-alkyl;
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R“and R? are independently: H, OH, CN, NH,, cyclopropyl,
C,-C;-fluoroalkyl, or C,-C;-alkyl optionally substituted
with hydroxyl;

R¢is: H, C,_, alkyl, C,_scycloalkyl, -M-R“, —(CH,), ,—
R, —(CH), O(CH,), R, —(CH,), R,
—CHR"OCO,R’, or —(CHR"), ,OC(O)RY;

R and R? are independently: H, C,-C,-alkoxyl or C,-C,-
alkyl, optionally substituted with one to four substituents
selected from: CN, OH; oxo, NH,, halogen, CO,R,
CONH,, C,-C;-alkoxyl, CO,R", aryl, carbocyclyl, or het-
erocyclyl, as defined above;

R/is CO,R™, CN, C(O)N(R?),, —OC(O)R", or C, ,alkoxyl;

R™ is C,_,alkyl; and

R is Hor C,_,alkyl;

R#is OH, C,_,alkoxyl, NH,, NH(C, ,alkyl) or N(C,_,alkyl),;

R”is Hor C,_jalkyl;

R’is C,_qalkyl, C,_scycloalkyl, or phenyl;

M is a bond or —(CH,), 5—;

R is (a) aryl, aryl is phenyl or naphthalyl, optionally sub-
stituted with one to three groups independently selected
from halo, C,_,alkyl, or C,_,alkoxy; (b) carbocyclyl, car-
bocyclylis a 5-, 6- or 7-membered monocyclic carbon ring,
that is saturated or partially unsaturated and the carbocy-
clyl is optionally substituted with one to three substituents
independently selected from halo, C, jalkyl, or
C, _alkoxy; or (c) a 5- to 6-membered monocyclic hetero-
cyclyl containing one or two heteroatoms independently
selected from the group consisting of N and O, and the
heterocyclyl is optionally substituted with one or two sub-
stituents independently selected from the group consisting
of: oxo and C,_; alkyl;

nis0,1,2,3 or4; and

pisOorl.

In an embodiment of the compounds of Formula I,

R'is:

H;

halogen;

C,-C4-alkyl, optionally with one to four substituents
selected from: CN, OH, oxo, NH,, CF;, C,-C;-alkyl,
and C,-C;-alkoxyl;

(CR“R”),CO,RS;

(CR“R”),CONRR?;

(CHR%), NHCONRR?;

(CHR%),CONHSO,R%

(CHR%),SO,R%

(CHR%),SO,NR“R?;

(CR“R?),-heterocyclyl; wherein heterocyclyl is as defined
below;

(CHR®),—C(O)-heterocyclyl; wherein heterocyclyl is as
defined below;

(CR“R?),-carbocyclyl; wherein carbocyclyl is as defined
above;

CR“(carbocyclyl),; wherein carbocyclyl is as defined
above;

(CR“R?),-aryl; wherein aryl is as defined above;

(CR“R”),—O-carbocyclyl; wherein carbocyclyl is as
defined above;

(CR“R?),—O-aryl; wherein aryl is as defined above;

Heterocyclylis a4-, 5-, 6-, or 7-membered monocyclic ring or
8-, 9-, 10-membered bicyclic ring, or 13- or 14-membered
tricyclic ring; the monocyclic, bicyclic or tricyclic ring can
be saturated, unsaturated or aromatic, containing one to
four heteroatoms selected from O, N. or S, the heterocyclyl
may optionally be substituted with one to four substituents
selected from oxo, halo, hydroxyl, C,-C;-alkyl, C,-C,-

20

25

30

35

40

45

50

55

60

o
o

6
alkenyl, C,-C,-alkoxyl, (CR“R?),CO,R*, (CR“R”),CON-
R7R?, (CHR*)NHCONR“R®, and (CHR?),—C(O)-hetero-
cyclyl;

R¢is: H, C,_ alkyl, -M-R¥, —(CH,), ,— R/, (CH,),—O—
(CH,),—R/, —(CH,),—R2, CHR"OCO,R’, or
—(CHR"), ,OC(O)R’;

R/is CO,R", C(O)N(R?),, —OC(O)R”, or C, _,alkoxyl; and

all other substituents are as defined above in the first embodi-
ment.

In an embodiment of the compounds of Formula I

H
yb! N N

7z 7 \
b | a d R4

le\ Y‘l\ !
R? R?

the rings a and b are defined as follows: a) Y** is N; and Y**
and Y?? are CH; b) Y?! is N; and Y*! and Y?? are CH; ¢) Y*!
and Y?? are N; and Y** is CH; or ) Y?* and Y*? are N; and Y**
is CH; and all other substituents are as defined in the first
embodiment.

In one embodiment of the compounds of Formula Ia

Ta

Rl
\ 15
N R
g 1
\ /Yb1 NG
Rl ' Y lR“
RES Y !
R? R?

rings a and b are defined as a) Y** and Y*? are N; and Y** is
CH; or b) Y** and Y*? are N; and Y** is CH;

and all other substituents are as defined above.

In another embodiment of the compounds of Formula Ia,
the compounds have the formula Ia(i)

Ta(i)

rings a and b are defined as: a) Y*! are N; and Y?! is CH; or b)
Y% are N; and Y#! is CH; and all other substituents are as
defined above.
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In an embodiment of the compounds of Formula Ib

Ib
Rl
Rla
==

_N N6y Il\I N
= Y
T T
R? R?
rings a and b are defined as: a) Y*! is N; and Y?! is CH; or b)
Y?! is N; and Y# is CH; and all other substituents are as

defined above.
In an embodiment of the compounds of Formula Ic or Id

- %
Sael
P yhl N N,
R? R}

rings a and b are defined as: a) Y*! is N; and Y** and Y*? are
CH;b)Y?!is N; and Y*! and Y?? are CH; orc) Y?! and Y2 are
N; and Y*' is CH; and all other substituents are as defined
above.

In any one of the above embodiments of the compounds of
Formula I, Ia, Ib, Ic and Id, R** and R*? are independently H,
CH,;, CL, F, or CF;. In a second embodiment of the com-
pounds of Formula I, Ia, Ib, Ic and Id, R' and R'? are both H.

In any one of the above embodiments of the compounds of
Formula I, Ia, Ib, Ic and Id, or a pharmaceutically acceptable
salt thereof, R? is H or CH,. In a second embodiment of the
compounds of Formula I, Ia, Ib, Ic and Id, R? is CH,.

In any one of the above embodiments of the compounds of
Formula I, Ia, Ib, Ic and Id, or a pharmaceutically acceptable
saltthereof, R® is CF,, CHF,, CHFCH,, CH,, c-propyl, i-pro-
pyl, t-butyl, OCH;, OCH(CH,),, or OCH,CH,OH. In a sec-
ond embodiment of the compounds of Formulal, Ia, Ib, Ic and
Id, R?is CF,.

In any one of the above embodiments of the compounds of
Formula I, Ia, Ib, Ic and Id, or a pharmaceutically acceptable
salt thereof, R* is H, Cl or F. In a second embodiment of the
compounds of Formula I, Ia, Ib, Ic and Id, R* is H.

In another embodiment of the compounds of Formula I, Ia,
Ib, Ic and Id or a pharmaceutically acceptable salt thereof,
wherein: R' and R'? are independently: H, Cl, F, CH,, or
CF,; R?is Hoor CH;; R? is H, CI, F, CH,, CH(CH,),, cyclo-
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propyl, t-butyl, CHF,, or CF;, CHFCH,, OCH,, OCH(CHj;),,
OCH,CH,OH; R*is H, Cl or F; and all other substituents are
as defined above.

In another embodiment of the compounds of Formula [, Ia,
Ib, Ic and Id or a pharmaceutically acceptable salt thereof,
wherein: R' is H; C,-Cs-alkyl, optionally substituted with
one or more substituent selected from the group consisting of:
CN, OH, oxo, NH,, CF;, C,-C;-alkyl, or C,-C;-alkoxyl;
(CR“R?),CO,R?; (CR*R”),CONR“R?; (CR“R?),-heterocy-
clyl; or (CR“R?), -carbocyclyl. In a second embodiment of the
compounds of Formula I, Ta, Ib, Ic and Id, R! is H; C,-C,-
alkyl, optionally substituted with one or more substituent
selected from the group consisting of: CN, OH, oxo, NH,,
CF,, CH, or OCH,; (CR“R?),CO,R¢; (CR*R?),CONH,,
(CR“R?),-heterocyclyl; or (CR“R?),-carbocyclyl, R* and R”
are independently H, CH,, or OH; R® is H, or C, ; alkyl; and
nis 0, 1, 2, 3 or 4; and all other substituents are as defined
above.

In another embodiment of the compounds of Formula I or
a pharmaceutically acceptable salt thereof are compound
having the formula Ie

Ie

Rl
\N
g i
N\ vol N N
“ 7 T
1
X ~ R4
2 R3
wherein

rings a and b are defined as: a) Y** are N; and Y?* is CH; or b)

Y?! are N; and Y** is CH;

R! is (CR“R?),-heterocyclyl or (CR“R?),-carbocyclyl;
wherein the heterocyclyl moiety of the (CR“R?),-heterocy-

clyl is 5- or 6-membered monocyclic ring contain 1 to 2

heteroatoms selected from O, N or S; and wherein the

heterocyclyl moiety is unsubstituted or substituted with
1-4 substituents selected from the group consisting of oxo,
hydroxyl, C,_; alkyl, CO,H, and CONH,; and
wherein the carbocyclyl of the (CR“R”),-carbocyclyl is
unsubstituted or substituted with 1-4 substituents selected
from the group consisting of hydroxyl, C, 5 alkyl, CO,H,
and CONH,;

R? is H, methyl, or chloro;

R? is H, methyl, or C, fluoroalkyl;

R*is H or fluoro;

R“ and R” are independently H, OH, or C,_; alkyl; and

nisOorl.

In another embodiment are compounds of the Formula Ie
as set forth above, wherein R' is (CR“R?), -heterocyclyl,
wherein the heterocyclyl moiety of the (CR“R”),-heterocy-
clyl is pyrrolidine, oxazolidine, or piperidine, wherein the
pyrrolidine, oxazolidine, or piperidine is unsubstituted or
substituted or substituted with 1-4 substituents selected from
the group consisting of oxo, hydroxyl, C, ; alkyl, CO,H, and
CONH,. In a specific embodiment n is 0.

In another embodiment are compounds of the Formula Ie
as set forth above, wherein R' is (CR“R?),-carbocyclyl,
wherein the carbocyclyl moiety of the (CR“R?),-carbocyclyl
is a C,_gcycloalkyl, wherein the C, gcycloalkyl is unsubsti-
tuted or substituted or substituted with 1-4 substituents
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selected from the group consisting of hydroxyl, C, 5 alkyl,
CO,H, and CONH,. In a specific embodiment n is 0.
In another embodiment of the compounds of Formula I or
a pharmaceutically acceptable salt thereof are compounds
having the formula Ie

N
‘g 1
\ N N
Y |
R? R}
wherein
each R* is independently C,_,alkyl or OH;
R™is H or C,_C;-alkyl;
R? is H or methyl;
R?is H, methyl, isopropyl, C, C,-fluoroalkyl, cyclopropyl,
or methoxy;

R* is H or fluoro;

slis1,2,or3;and

t1is0,1,2,0r3

In another embodiment are compounds having the formula
Ie or a pharmaceutically acceptable salt thereof,
wherein

the group

e . ALy
A OH .ol
is

(

OH;

sl

R? is methyl;

t1is 0, 1, or 2; and

R2, R3, R* and R™ are as set forth above.

In another embodiment of the compounds of Formula I or
a pharmaceutically acceptable salt thereof are compounds
having the formula If

If

N
H
R R’ N | |
NER N N
Y T
/I
N -
R? R?
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wherein

(i)Y is N and Y?! is CH; or

(i) Y*' is CH and Y?! is N;

W is O or CH,;

each R” is independently H or C,-C;-alkyl;

R?is H, OH, or C,-C;-alkyl;

each R? is independently H or C,-C;-alkyl; or both R?
together with the carbon atom to which they are attached form
a C;-Cg-spirocycle;

R? is H or methyl;

R? is H, methyl, isopropyl, C,-C,-fluoroalkyl, cyclopro-
pyl, or methoxy; and

R*is H or fluoro.

In another embodiment are compounds having the formula
If or a pharmaceutically acceptable salt thereof, wherein W is
0.

In another embodiment are compounds having the formula
If or a pharmaceutically acceptable salt thereof, wherein W is
CH..

In another embodiment are compounds having the formula
If or a pharmaceutically acceptable salt thereof, wherein

Y is Nand Y? is CH;

Wis O,

each R” is independently H or C,-C;-alkyl;

R? is H or methyl;

each R? is independently H or methyl; or both R? together
with the carbon atom to which they are attached form a
spirocyclopropane;

R? is methyl;

R? is H, methyl, or C,-C,-fluoroalkyl; and

R*is H or fluoro.

In another embodiment of the compounds of Formula I or
a pharmaceutically acceptable salt thereof are compounds
having the formula If

Ig
o R* R?
R4
RS
N
R? / H
R¢ N | |
\ viON N
b
I
N "
R? R?
wherein

()Y is N and Y?* is CH or

(i)Y' is CH and Y?! is N;

each R? is independently H, C,-C;-alkyl, or C,-C;-fluoro-
alkyl;

R7is H, C,-C;-alkyl, or C,-C;-fluoroalkyl;

R? is hydroxyl or CN;

R? is H or methyl;

R? is H, methyl, isopropyl, C,-C,-fluoroalkyl, cyclopro-
pyl, or methoxy; and

R*is H or fluoro.

In another embodiment are compounds having the formula
Ig or a pharmaceutically acceptable salt thereof, wherein

Yl is Nand Y?! is CH;

each R7 is independently H or Me;

R”is H or Me;

R? is hydroxyl;

R? is methyl;
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R? is H, methyl, or C, C,-fluoroalkyl; and

R*is H or fluoro.

One embodiment of the compounds of Formula I are the
compounds of Examples 1.1 to 34.2 (or their pharmaceuti-
cally acceptable salts), such as:
N-(3-methyl-5-(pyrazolo[1,5-a]|pyridin-3-yl)phenyl)-4-(trif-

luoromethyl)pyrimidin-2-amine;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimidin-2-yl]

amino } -phenyl)-1H-pyrazol-1-yl]-propanoic acid;
N-[3-methyl-5-(1-methyl-1H-pyrazol-4-yl)phenyl]-4-(trif-
luoromethyl)-pyrimidin-2-amine;
tert-butyl 4-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimidin-
2-yllamino } -phenyl)-1H-pyrazol-1-yl]-cyclohexanecar-
boxylate;
N-[3-(1-cyclohex-2-en-1-yl-1H-pyrazol-4-yl)-5-methylphe-
nyl]-4-(trifluoromethyl)-pyrimidin-2-amine;
N-[3-methyl-5-(1H-pyrazol-4-yl)phenyl]-4-(trifluorom-
ethyl)-pyrimidin-2-amine;
N-[3-methyl-5-(1H-pyrazol-3-yl)phenyl]-4-(trifluorom-
ethyl) pyrimidin-2-amine;
N-{3-methyl-5-[1-(1-methylethyl)-1H-pyrazol-5-yl]phe-
nyl}-4-(triftuoromethyl)pyrimidin-2-amine;
N-[3-methyl-5-(1-methyl-1H-pyrazol-5-yl)phenyl]-4-(trif-
luoromethyl) pyrimidin-2-amine;
N-{3-methyl-5-[1-methyl-3-(trifluvoromethyl)-1H-pyrazol-
5-yl]phenyl}-4-(trifluoromethyl) pyrimidin-2-amine;
tert-butyl  4-(4-methyl-6-{[4-(trifluvoromethyl)pyridin-2-yl]
amino } -pyridin-2-yl)-1H-pyrazole-1-carboxylate;
4-methyl-6-(1H-pyrazol-4-y1)-N-[4-(trifluoromethyl)pyri-
din-2-yl|pyridin-2-amine;
4-methyl-6-(1-methyl-1H-pyrazol-4-y1)-N-[4-(trifluorom-
ethyl)pyridin-2-yl|pyridin-2-amine;
4-methyl-6-[1-(3-methylbutyl)-1H-pyrazol-4-y1]-N-[4-(trif-
luoromethyl)pyridin-2-yl|pyridin-2-amine;
6-(5,6-dihydro-4H-pyrrolo[1,2-b]pyrazol-3-y1)-4-methyl-

N-[4-(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
ethyl  3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]

amino }pyridin-2-y1)-1H-pyrazol-1-yl]propanoate;
ethyl 3-(4-{6-[(4-cyclopropylpyridin-2-yl)amino]-4-meth-

ylpyridin-2-y1}-1H-pyrazol-1-yl)propanoate;
3-(4-{6-[(4-methylpyridin-2-yl)amino]pyridin-2-y1}-1H-
pyrazol-1-yl)propanoic acid;
3-[4-(6-{[4-(trifluoromethyl)pyridin-2-yl]amino }pyridin-2-
yD)-1H-pyrazol-1-yl]propanoic acid;
3-(4-{4-methyl-6-[ (4-methylpyridin-2-yl)amino]pyridin-2-
yl}-1H-pyrazol-1-yl)propanoic acid;
3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]propanoic acid,;
3-(4-{6-[(4-cyclopropylpyridin-2-yl)amino]-4-methylpyri-
din-2-y1}-1H-pyrazol-1-yl)propanoic acid,
ethyl 3-(4-{6-[(4-methylpyridin-2-yl)amino]|pyridin-2-y1} -
1H-pyrazol-1-yl)propanoate;

ethyl 3-[4-(6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]propanoate;

ethyl  3-(4-{6-[(5-chloro-4-methylpyridin-2-yl)amino]-4-
methylpyridin-2-y1}-1H-pyrazol-1-yl)propanoate;

ethyl 3-(4-{4-methyl-6-[(4-methylpyridin-2-yl)amino]pyri-
din-2-y1}-1H-pyrazol-1-yl)propanoate;

3-(4-{6-[(5-chloro-4-methylpyridin-2-y1l)amino]-4-meth-
ylpyridin-2-y1}-1H-pyrazol-1-yl)propanoic acid;

5R-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;

58-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
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tert-butyl [4-(4-methyl-6-{[4-(trifluvoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]acetate;

[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]acetic acid;

4R-{1R-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]ethyl}pyrrolidin-2-
one;

4R-{1 S-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]ethyl}pyrrolidin-2-
one;

4S-{1R-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]ethyl}pyrrolidin-2-
one;

4R-{[4-(6-{[4-(difluoromethyl)pyridin-2-ylJamino } -4-me-
thylpyridin-2-y1)-1H-pyrazol-1-yllmethyl } pyrrolidin-2-
one;

4S-{1S-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]ethyl}pyrrolidin-2-
one;

4S-{[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino} -4-me-
thylpyridin-2-y1)-1H-pyrazol-1-yllmethyl } pyrrolidin-2-
one;

4-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]methyl}pyrrolidin-
2-one;

3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyrimidin-2-y1)-1H-pyrazol-1-yl]propanoic acid,

6-methyl-2-(1H-pyrazol-4-yl)-N-[4-(trifluoro-methyl)pyri-
din-2-yl]pyrimidin-4-amine;

6-methyl-2-pyrazolo[ 1,5-a]pyridin-3-yl-N-[4-(trifluoro-me-
thyl)pyridin-2-yl|pyrimidin-4-amine;

N-[2-methyl-6-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yl1]-4-
(trifluoro-methyl)pyrimidin-2-amine;

N-[2-methyl-6-(1H-pyrazol-4-yl)pyridin-4-yl]-4-(trifluoro-
methyl)pyrimidin-2-amine;

6-methyl-2-(1-methyl-1H-pyrazol-5-y1)-N-[4-(trifluoro-me-
thyl)pyridin-2-yl|pyrimidin-4-amine;

6-methyl-2-[1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-
y1]-N-[4-(trifluoromethyl)pyridin-2-yl]pyrimidin-4-
amine;

1H-pyrazol-1-yl)propanoic acid;

ethyl 3-[4-(3-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanoate;

ethyl  3-(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)propanoate;

5R-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yllmethyl}-1,3-oxazolidin-
2-one;

3-[4-(3-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl|propanoic acid,

3-(4-{3-[(5-fluoro-4-methylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)propanamide;

3-(4-{3-[(5-chloro-4-methoxypyrimidin-2-yl)amino]-5-me-
thylphenyl}-1H-pyrazol-1-yl)propanamide;

3-[4-(3-methyl-5-{[4-(1-methylethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl|propanamide;

3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl|propanamide;

3-(4-{3-[(4-methylpyrimidin-2-yl)amino Jphenyl}-1H-pyra-
zo0l-1-yl)propanamide;

3-(4-{3-[(5-fluoro-4-methoxypyrimidin-2-yl)amino]-5-me-
thylphenyl}-1H-pyrazol-1-yl)propanamide;

3-(4-{3-methyl-5-[ (4-methylpyrimidin-2-yl)amino]phe-
nyl}-1H-pyrazol-1-yl)propanamide;

3-(4-{3-[(5-chloro-4-methylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)propanamide;



US 9,242,984 B2

13
3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)propanamide;
3-[4-(3-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]propanamide;
5R or 5 S-[(4-{3-[(4-methylpyrimidin-2-yl)amino]|phenyl} -
1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-2-one;
5-[(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-methylphe-
nyl}-1H-pyrazol-1-yDmethyl]-1,3-0oxazolidin-2-one;
5-[(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino|phe-
nyl}-1H-pyrazol-1-yDmethyl]-1,3-oxazolidin-2-one;
5-[(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-2-
one;
5-[(4-{3-[(4-methylpyrimidin-2-yl)amino]phenyl}-1H-
pyrazol-1-yl)methyl]-1,3-oxazolidin-2-one;
5-[(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-methylphe-
nyl}-1H-pyrazol-1-yDmethyl]-1,3-oxazolidin-2-one;
5R or 5 S-[(4-{3-[(5-fluoro-4-methylpyrimidin-2-yl)amino] -
5-methylphenyl }-1H-pyrazol-1-yl)methyl]-1,3-oxazoli-
din-2-one;
5R-[(4-{3-[(5-chloro-4-methoxypyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)methyl]-1,3-0xazolidin-
2-one;
5R-{[4-(3-methyl-5-{[4-(1-methylethy])pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-oxazolidin-
2-one;
5R-[(4-{3-[(5-fluoro-4-methoxypyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-
2-one;
5R-[(4-{3-[(5-chloro-4-methylpyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)methyl]-1,3-0xazolidin-
2-one;
5R-{[4-(3-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-oxazolidin-
2-one;
58-[(4-{3-[(5-chloro-4-methoxypyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)methyl]-1,3-0xazolidin-
2-one;
58-{[4-(3-methyl-5-{[4-(1-methylethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-oxazolidin-
2-one;
58-[(4-{3-[(5-fluoro-4-methoxypyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)methyl]-1,3-0xazolidin-
2-one;
5R-[(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)aminoJphe-
nyl}-1H-pyrazol-1-yDmethyl]-1,3-oxazolidin-2-one;
58-[(4-{3-[(5-chloro-4-methylpyrimidin-2-yl)amino]-5-me-
thylphenyl }-1H-pyrazol-1-yl)methyl]-1,3-0xazolidin-2-
one;
5R or 5S-[(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)methyl]-1,3-0xazolidin-
2-one;
58-{[4-(3-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-oxazolidin-
2-one;
N-(3-methyl-5-pyrazolo[ 1,5-b|pyridazin-3-ylphenyl)-4-(tri-
fluoromethyl)pyrimidin-2-amine;
N-[3-(6-methoxypyrazolo[ 1,5-b]pyridazin-3-yl)-5-meth-
ylphenyl]-4-(trifluoromethyl)pyrimidin-2-amine;
N-(3-methyl-5-pyrazolo[ 1,5-a]pyrimidin-3-ylphenyl)-4-(tri-
fluoromethyl)pyrimidin-2-amine;
N-[3-(3,5-dimethyl-1H-pyrazol-4-yl)-5-methylphenyl]-4-
(trifluoromethyl)pyrimidin-2-amine;
N-[3-methyl-5-(3-methyl-1H-pyrazol-4-yl)phenyl]-4-(trif-
luoromethyl)pyrimidin-2-amine;
3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)propanoic acid,
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ethyl 3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-me-
thylphenyl}-1H-pyrazol-1-yl)propanoate;
ethyl 3-(4-{3-methyl-5[(4-methylpyrimidin-2-yl)amino]
phenyl}-1H-pyrazol-1-yl)propanoate;
ethyl 3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanoate;
3-(4-{3-methyl-5-[ (4-methylpyrimidin-2-yl)amino]phe-
nyl}-1H-pyrazol-1-yl)propanoic acid;
58-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yllmethyl}-1,3-oxazolidin-
2-one;
N-[3-methyl-5-(1-methyl-1H-pyrazol-3-yl)phenyl]-4-(trif-
luoromethyl)pyrimidin-2-amine;
N-[3-(1H-indazol-3-y1)-5-methylphenyl]-4-(trifltuorom-
ethyl)pyrimidin-2-amine;
N-[3-methyl-5-(1-methyl-1H-pyrazol-5-yl)phenyl]-4-(trif-
luoromethyl)pyrimidin-2-amine;
3-methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-
oxazolidin-2-one;
(3R)-3-hydroxy-4-[4-(3-methyl-5-{[4-(trifluoromethyl)-py-
rimidin-2-yl]amino }pheny1)-1H-pyrazol-1-yl]-butaneni-
trile;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimidin-2-yl]
amino }-phenyl)-1H-pyrazol-1-yl]-propanamide;
(2R)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyri-
midin-2-yl]-amino }phenyl)-1H-pyrazol-1-yl]-propan-1-
ol;
(2S)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethy1)-pyri-
midin-2-yl]amino }-phenyl)-1H-pyrazol-1-yl]-propan-1-
ol;
1-{3-[4-(3-methyl-5-{[4-(trifluoro-methyl)pyrimidin-2-yl]
amino }-phenyl)-1H-pyrazol-1-yl]-propyl }imidazolidin-
2-one;
N-(3-{1-[2-(4-acetylpiperazin-1-yl)-2-oxoethyl]-1H-pyra-
z0l1-4-y1}-5-methylphenyl)-4-(trifluoromethyl)pyrimidin-
2-amine;
N-tert-butyl-2-[4-(3-methyl-5-{[4-(trifluoromethyl )pyrimi-
din-2-yl]amino } -phenyl)-1H-pyrazol-1-yl]acetamide;
N-{3-[1-(1,4-dioxan-2-ylmethyl)-1H-pyrazol-4-yl]-5-me-
thyl-phenyl}-4-(trifluoro-methyl)pyrimidin-2-amine;
N-(3-methyl-5-{1-[(5-methyl-1,2 4-oxadiazol-3-yl)me-
thyl]-1H-pyrazol-4-y1}phenyl)-4-(trifluoromethyl)pyri-
midin-2-amine;
N-(3-{1-[2-(4,4-dimethyl-1,3-0xazolidin-3-yl)-2-oxoethyl]-
1H-pyrazol-4-yl}-5-methylphenyl)-4-(trifluoromethyl)
pyrimidin-2-amine;
N-(2-methoxy-1,1-dimethylethyl)-2-[4-(3-methyl-5-{[4-
(trifluoromethyl)pyrimidin-2-ylJamino }phenyl)-1H-pyra-
zo0l-1-yl]acetamide;
N-(3-{1-[2-(3,3-dimethylmorpholin-4-y1)-2-oxoethyl]-1H-
pyrazol-4-yl}-5-methylphenyl)-4-(trifluoromethyl)pyri-
midin-2-amine;
N-[3-(1-{2-[(3R,5S)-3,5-dimethyl-morpholin-4-y1]-2-0xo-
ethyl}-1H-pyrazol-4-yl)-5-methylphenyl]-4-(trifluorom-
ethyl)-pyrimidin-2-amine;
N-[3-(1-{2-[(3R,5R)-3,5-dimethylmorpholin-4-yl]-2-0xoet-
hyl}-1H-pyrazol-4-yl)-5-methylphenyl]-4-(trifluorom-
ethyl)-pyrimidin-2-amine;
1-{2-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimidin-2-y1] -
amino }phenyl)-1H-pyrazol-1-yl]ethyl }urea;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }-phenyl)-1H-pyrazol-1-yl]dihydrofuran-2(3H)-
one;
N-{3-methyl-5-[1-(oxetan-2-ylmethyl)- 1H-pyrazol-4-yl]-
phenyl}-4-(trifluvoromethyl)-pyrimidin-2-amine;
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2-{2-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimidin-2-y1]-
amino }phenyl)-1H-pyrazol-1-yl]ethoxy }ethanol,
N-{3-[1-(3-aminopropyl)-1H-pyrazol-4-yl]-5-methylphe-
nyl}-4-(triftuoromethyl)pyrimidin-2-amine;
N-{3-[1-(cyclopropylmethyl)-1H-pyrazol-4-y1]-5-meth-
ylphenyl}-4-(trifluoromethyl)pyrimidin-2-amine;
1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propan-2-one;
N-{3-[1-(2,2-diethoxyethyl)-1H-pyrazol-4-yl]-5-meth-
ylphenyl}-4-(trifluoromethyl)pyrimidin-2-amine;
N-(3-methyl-5-{1-[(5-methyl-1,3 4-oxadiazol-2-yl)me-
thyl]-1H-pyrazol-4-yl}phenyl)-4-(trifluoromethyl)pyri-
midin-2-amine;
N-(3-methyl-5-{1-[(3-methylisoxazol-5-yl)methyl]-1H-
pyrazol-4-y1}phenyl)-4-(trifluoromethyl)pyrimidin-2-
amine;
N-{3-[1-(2-azetidin-1-y1-2-oxoethyl)-1H-pyrazol-4-yl]-5-
methylphenyl }-4-(trifluvoromethyl)pyrimidin-2-amine;
N-{3-methyl-5-[1-(2-0x0-2-pyrrolidin-1-ylethyl)-1H-pyra-
zol-4-yl]phenyl }-4-(triftuoromethyl)pyrimidin-2-amine;
methyl 2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)- 1 H-pyrazol-1-yl]butanoate;
methyl 2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl]propanoate;
ethyl 2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanoate;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propan-1-ol;
N-{3-methyl-5-[1-(pyridazin-4-ylmethyl)- 1H-pyrazol-4-yl]
phenyl}-4-(triftuoromethyl)pyrimidin-2-amine;
5-{[4-(3-methyl-5-{[4~(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-oxazolidin-
2-one;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]butanoic acid,;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanoic acid,
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]ethanol,
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]acetamide;
3-[4-(3-{[4-(2-hydroxyethoxy)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yl|propanamide;
1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]methanesulfonamide;
3-(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-methylphe-
nyl}-1H-pyrazol-1-yl)propanamide;
(2R)-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propane-1,2-diol;
(28)-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propane-1,2-diol;
1,1,1-trifluoro-3-[4-(3-methyl-5-{[4-(trifluoromethyl )pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propan-2R-
ol;
1,1,1-trifluoro-3-[4-(3-methyl-5-{[4-(trifluoromethyl )pyri-
midin-2-yl]amino }phenyl)- 1H-pyrazol-1-yl]propan-2S-
ol;
3-methyl-5R or 5S-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]methyl } -
1,3-oxazolidin-2-one;
(3S)-3-hydroxy-4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)- 1H-pyrazol-1-yl]butaneni-
trile;
N-(3-methyl-5-{1-[2-(methylsulfonyl)ethyl]-1H-pyrazol-4-
yl}phenyl)-4-(trifluoromethyl)pyrimidin-2-amine;
methyl 4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)- 1 H-pyrazol-1-yl]butanoate;
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4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]butanoic acid,;
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-1,2,3 4-tetrahydronaph-
thalene-1-carboxylic acid;
methyl 4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino}phenyl)-1H-pyrazol-1-y1]-1,2,3,4-tetrahy-
dronaphthalene-1-carboxylate;
4-{1-hydroxy-2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
ethyl}benzoic acid,
methyl 4-{1-hydroxy-2-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
ethyl}benzoate;
N-{3-[1-(1,4-dioxaspiro[4.5]dec-8-yl)-1H-pyrazol-4-yl]-5-
methylphenyl}-4-(trifluoromethyl)pyrimidin-2-amine;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]butanamide;
tert-butyl 4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-yl]|piperidine-1-car-
boxylate;
4-hydroxy-2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino }phenyl)-1H-pyrazol-1-yl]butanoic acid,
6-[1-(methoxyacetyl)-1H-pyrazol-4-yl]-4-methyl-N-[4-(tri-
fluoromethyl)pyridin-2-yl|pyridin-2-amine;
3-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]propan-1-ol;
3-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]propanamide;
2-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]acetamide;
1-{3-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]
propyl }imidazolidin-2-one;
6-[1-(1,4-dioxan-2-ylmethyl)- 1H-pyrazol-4-yl]-4-methyl-
N-[4-(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
N-(2-methoxy-1,1-dimethylethyl)-2-[4-(4-methyl-6-{[4-
(trifluoromethyl)pyridin-2-yl]amino } -pyridin-2-y1)-1H-
pyrazol-1-yl]-acetamide;
6-(1-{2-[(3R,5S)-3,5-dimethylmorpholin-4-yl]-2-oxoet-
hyl}-1H-pyrazol-4-yl)-4-methyl-N-[4-(trifluoromethyl)
pyridin-2-yl]pyridin-2-amine;
4-methyl-6-[1-(3-morpholin-4-ylpropyl)-1H-pyrazol-4-yl]-
N-[4-(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
4-methyl-6-[1-(oxetan-2-ylmethyl)-1H-pyrazol-4-y1]-N-[4-
(trifluvoromethyl)-pyridin-2-yl|pyridin-2-amine;
2-{2-[4-(4-methyl-6-{[4-(trifluoromethyl)-pyridin-2-yl]
amino }-pyridin-2-yl)- 1H-pyrazol-1-yl]-ethoxy }ethanol;
6-[1-(3-aminopropyl)-1H-pyrazol-4-y1]-4-methyl-N-[4-(tri-
fluoromethyl)pyridin-2-yl|pyridin-2-amine;
6-[1-(cyclopropyl-methyl)-1H-pyrazol-4-yl1]-4-methyl-N-
[4-(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
6-[1-(2,2-diethoxyethyl)-1H-pyrazol-4-yl]-4-methyl-N-[4-
(trifluvoromethyl)pyridin-2-yl|pyridin-2-amine;
4-methyl-6-[1-(1-methylethyl)-1H-pyrazol-4-y1]-N-[4-(trif-
luoromethyl)pyridin-2-yl|pyridin-2-amine;
2-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]ethanol;
4-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]-1,2,3 4-tetrahy-
dro-naphthalene-1-carboxylic acid;
methyl 4-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]-1,2,3 4-tetrahy-
dro-naphthalene-1-carboxylate;
4-{1-hydroxy-2-[4-(4-methyl-6-{[4-(trifluoromethyl)pyri-
din-2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]ethyl}-
benzoic acid;
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methyl 4-{1-hydroxy-2-[4-(4-methyl-6-{[4-(trifluorom-
ethyl)pyridin-2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]
ethyl}-benzoate;
tert-Butyl 4-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]piperidine-1-
carboxylate;
[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]amino} -
pyridin-2-y1)-1H-pyrazol-1-yl]-acetonitrile;
(S) methyl 3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]lamino } phenyl)-1H-pyrazo(-1-yl]-L-alaninate;
2-(4-(3-methyl-5-((4-(trifluoromethyl)pyrimidin-2-y1)
amino)phenyl)-1H-pyrazol-1-y1)-1-phenylethanol;
methyl  (2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)-pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanoate;
methyl  (2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanoate;
methyl 2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-
yl]propanoate;
Cis-4-hydroxy-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
methyl}cyclohexanecarboxylic acid,
2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-1-yl]pro-
panoic acid;
1-(1-methylethoxy)-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino}-phenyl)-1H-pyrazol-1-yl]propan-
2-ol;
1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino } -phenyl)-1H-pyrazol-1-yl]-3-phenoxypropan-2-
ol;
1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino } -phenyl)-1H-pyrazol-1-yl]butan-2-o0l;
1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino } -phenyl)-1H-pyrazol-1-y1]-3-morpholin-4-ylpro-
pan-2-ol;
1-(4-methoxy-phenoxy)-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)-pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propan-2-ol;
2-methyl-1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yllamino } -phenyl)-1H-pyrazol-1-yl|propan-2-ol;
1-fluoro-3-({3-[1-(3-fluoro-2-hydroxy-propyl)-1H-pyrazol-
4-y1]-5-methylphenyl}-[4-(trifluoromethyl)-pyrimidin-2-
yl]amino)propan-2-ol;
2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino } phenyl)-1H-pyrazol-1-yl]propanoic acid;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propane-1,2-diol;
(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl|propanoic
acid;
(2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propanoic
acid;
(28)-2-hydroxy-N-(2-hydroxyethyl)-3-[4-(3-methyl-5-{[4-
(triftuoromethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyra-
zol-1-yl]propanamide;
(2S)-2-hydroxy-3-[4-(3-{[4-(2-hydroxyethoxy)pyrimidin-
2-yllamino } -5-methylphenyl)-1H-pyrazol-1-yl]propana-
mide;
(2S)-2-hydroxy-3-(4-{3-methyl-5-[ (4-methylpyrimidin-2-
yDamino]phenyl}-1H-pyrazol-1-yl)propanamide;
(28)-2-hydroxy-3-(4-{3-[(4-methoxypyrimidin-2-y1)
amino]-5-methylphenyl}-1H-pyrazol-1-yl)propanamide;
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(25)-3-(4-{3 [(4-cyclopropylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-y1)-2-hydroxypropanamide;

(2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(1-methylethoxy)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propana-
mide;

(25)-3-(4-{3-[(4-tert-butylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-y1)-2-hydroxypropanamide;

(25)-3-[4-(3-{[4-(1-fluoroethyl)pyrimidin-2-yl]amino } -5-
methylphenyl)-1H-pyrazol-1-yl]-2-hydroxypropanamide;

(2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(1-methylethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propana-
mide;

(2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-y1]-N-[3-(2-0x-
opyrrolidin-1-yl)propyl|propanamide;

(2S)-2-hydroxy-N-methyl-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-1-
yl]propanamide;

(2S)-2-hydroxy-N-(3-methoxypropyl)-3-[4-(3-methyl-5-{
[4-(trifluoromethyl)pyrimidin-2-yl]amino }phenyl)-1H-
pyrazol-1-yl|propanamide;

(2S)-2-hydroxy-N-(2-methoxyethyl)-3-[4-(3-methyl-5-{[4-
(trifluoromethyl)pyrimidin-2-ylJamino }phenyl)-1H-pyra-
z0l-1-yl]|propanamide;

4-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]-1,2,3 4-tetrahy-
dronaphthalene-1-carboxamide;

(2S)-2-hydroxy-3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyri-
din-2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]propana-
mide;

4-{1-hydroxy-2-[4-(4-methyl-6-{[4-(trifluoromethyl)pyri-
din-2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]
ethyl}benzamide;

(R or S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)- 1H-pyrazol-1-yl]propana-
mide;

3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-1-alaninamide;

(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propana-
mide;

(2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propana-
mide;

2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino }phenyl)-1H-pyrazol-1-yl]butanamide;

2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino }phenyl)-1H-pyrazol-1-yl]butanamide;

(R)-2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanamide;

(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propana-
mide;

(S)-2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanamide;

(2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propana-
mide;

4-[4-(3-{[4-(2-hydroxyethoxy)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl]cyclohexanecarboxam-
ide;

4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl|cyclohexanecarboxam-
ide;
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2,2-dimethyl-4-[4-(3-methyl-5-{[4-(trifluvoromethyl)pyrimi-
din-2-yl]lamino }phenyl)-1H-pyrazol-1-yl]cyclohexan-
ecarboxamide;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanamide;
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]butanamide;
2-methyl-2-(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)
amino]phenyl }-1H-pyrazol-1-yl)propanamide;
2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-1-yl]propana-
mide;
4-{1-hydroxy-2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)- 1H-pyrazol-1-yl]
ethyl}benzamide;
(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]propana-
mide;
2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-1-yl]propana-
mide;
2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-1-yl]propana-
mide;
(2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propana-
mide;
4-[4-(3-{[4-(2-hydroxyethoxy)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yl]|cyclohexanecarboxam-
ide;
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexanecarboxam-
ide;
2,2-dimethyl-4-[4-(3-methyl-5-{[4-(trifluvoromethyl)pyrimi-
din-2-yl]lamino }phenyl)-1H-pyrazol-1-yl]cyclohexan-
ecarboxamide;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanamide;
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]butanamide;
2-methyl-2-(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)
amino]phenyl }-1H-pyrazol-1-yl)propanamide;
2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-1-yl]propana-
mide;
4-{1-hydroxy-2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)- 1H-pyrazol-1-yl]
ethyl}benzamide;
3-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yllamino } phenyl)-1H-pyrazol-1-yl]butanenitrile;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-ethanesulfonamide;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yllcyclohexane-(1R,2S)-
diol;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexane-(1R,2R)-
diol;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexane-(1S,2R)-
diol;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yljcyclohexane-(1S,2S)-
diol;
(2R)-3-(4-(3-(4-cyclopropylpyrimidin-2-ylamino)-5-meth-
ylphenyl)-1H-pyrazol-1-yl)-2-hydroxypropanoic acid;
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(2S)-2-hydroxy-3-(4-{3-[(4-methoxy-pyrimidin-2-y1)
amino]-5-methylphenyl}-1H-pyrazol-1-yl)-propanoic
acid;
(2S)-2-hydroxy-3-(4-{3-methyl-5-[ (4-methylpyrimidin-2-
yl)amino|phenyl}-1H-pyrazol-1-y1)-propanoic acid;
(2S)-2-hydroxy-3-(4-{3-[(4-methoxy-pyrimidin-2-y1)-
amino]phenyl }-1H-pyrazol-1-yl)-propanoic acid,;
(25)-3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-me-
thyl-phenyl}-1H-pyrazol-1-y1)-2-hydroxy-propanoic
acid;
(25)-3-(4-{3-[(5-chloro-4-methoxy-pyrimidin-2-yl)-
amino]-5-methyl-phenyl}-1H-pyrazol-1-yl)-2-hydroxy-
propanoic acid;
(2R)-3-(4-{3-[(5-chloro-4-methyl-pyrimidin-2-yl)-amino]-
5-methyl-phenyl}-1H-pyrazol-1-y1)-2-hydroxy-pro-
panoic acid;
(2R)-2-hydroxy-3-(4-{3-[(4-methoxy-pyrimidin-2-y1)-
amino]-5-methyl-phenyl}-1H-pyrazol-1-yl)propanoic
acid;
(2R)-3-(4-{3-[(5-chloro-4-methoxy-pyrimidin-2-yl)-
amino]-5-methyl-phenyl}-1H-pyrazol-1-yl)-2-hydroxy-
propanoic acid;
(2R)-2-hydroxy-3-(4-{3-methyl-5-[ (4-methylpyrimidin-2-
yl)amino|phenyl}-1H-pyrazol-1-yl)propanoic acid,
(2R)-2-hydroxy-3-(4-{3-[(4-methoxypyrimidin-2-y1)
amino|phenyl }-1H-pyrazol-1-yl)propanoic acid,
(2R)-3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-me-
thylphenyl}-1H-pyrazol-1-yl)-2-hydroxypropanoic acid;
(2R)-3-(4-{3-[(5-fluoro-4-methylpyrimidin-2-yl)amino]-5-
methylphenyl}-1H-pyrazol-1-yl)-2-hydroxypropanoic
acid;
(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(1-methylethoxy)py-
rimidin-2-yl]amino }-phenyl)-1H-pyrazol-1-ylJpropanoic
acid;
(2R)-3-(4-{3-[(5-chloro-4-methoxy-pyrimidin-2-yl)amino]-
5-methyl-phenyl}-1H-pyrazol-1-y1)-2-hydroxy-pro-
panoic acid;
(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(1-methylethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl|propanoic
acid;
(2S)-2-hydroxy-3-(4-{4-methyl-6-[ (4-methyl-pyridin-2-y1)
amino]-pyrimidin-2-y1}-1H-pyrazol-1-yl)propanoic acid,;
(2S)-2-hydroxy-3-[4-(6-methyl-4-{[4-(trifluoro-methyl)py-
rimidin-2-yl]amino }pyridin-2-yl)- 1H-pyrazol-1-yl]pro-
panoic acid;
(2R)-2-hydroxy-3-(4-{4-methyl-6-[ (4-methyl-pyridin-2-yl]
amino }-pyrimidin-2-y1)-1H-pyrazol-1-yl)propanoic acid,;
(2R)-2-hydroxy-3-[4-(6-methyl-4-{[4-(trifluoro-methyl)py-
rimidin-2-yl]amino }pyridin-2-yl)- 1H-pyrazol-1-y1]pro-
panoic acid;
4-((4-(3-methyl-5-((4-(trifluvoromethyl)pyrimidin-2-yl)
amino)phenyl)-1H-pyrazol-1-yl)methyl)piperidin-4-ol;
1-{[4-(3-methyl-5-{[4-(trifluoro-methyl)pyrimidin-2-yl]
amino }-phenyl)-1H-pyrazol-1-yl]-methyl}-cyclobutanol;
3-methoxy-1-[(4-{3-methyl-5-[ (4-methylpyrimidin-2-y1)
amino]phenyl } -1H-pyrazol-1-yl)methyl]-cyclobutanol,
tert-Butyl (4-hydroxy-4-{[4-(3-methyl-5-{[4-(trifluoro-me-
thyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl|me-
thyl}-piperidin-1-yl)acetate;
4-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl|methyl}-tetrahydro-2H-
pyran-4-ol;
(1R4S8 and 1S,4R)-4-hydroxy-2,2-dimethyl-4-{[4-(3-me-
thyl-5-{[4-(trifluvoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl|methyl}-cyclohexan-
ecarboxylic acid;



US 9,242,984 B2

21
3-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]methyl} tetrahydro-2H-
pyran-3-ol;

Meso (2R,4s,6S)-2,6-dimethyl-4-{[4-(3-methyl-5-{[4-(trif-
luoro-methyl)pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-
1-yljmethyl}-tetrahydro-2H-pyran-4-ol;

2,2-dimethyl-4R-{[4-(3-methyl-5-{[4-(trifluoro-methyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
methyl}tetrahydro-2H-pyran-4-ol,

2,2-dimethyl-4S-{[4-(3-methyl-5-{[4-(trifluoromethyl )pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]methyl } -tet-
rahydro-2H-pyran-4-ol;

3R-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]methyl} tetrahydro-2H-
pyran-3-ol;

3 S-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]methyl} tetrahydro-2H-
pyran-3-ol;

4-[(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino phe-
nyl}-1H-pyrazol-1-yl)methyl]-tetrahydro-2H-pyran-4-ol;

4-{1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]ethyl}-tetrahydro-2H-
pyran-4-ol;

(4-hydroxy-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)-pyri-
midin-2-yl]amino }-phenyl)-1H-pyrazol-1-yl]
methyl}piperidin-1-yl)acetic acid;

N-(3-(1-isopropyl-1H-pyrazol-4-yl)-5-methylphenyl)-4-
(trifluoromethyl)-pyrimidin-2-amine;

N-{3-methyl-5-[1-(2-pyrrolidin-2-ylethyl)-1H-pyrazol-4-
yl]phenyl}-4-(trifluoromethyl)-pyrimidin-2-amine;

N-{3-methyl-5-[1-(tetrahydrofuran-2-ylmethyl)-1H-pyra-
zol-4-yl]phenyl }-4-(trifluoromethyl)-pyrimidin-2-amine;

(5R)-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]azepan-2-one;

(5S)-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]azepan-2-one;

cis-4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexanol,

(28)-3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-
methylphenyl)-1H-pyrazol-1-yl]-2-hydroxypropanamide;

4-hydroxy-4-((4-(3-methyl-5-((4-(trifluoromethyl)pyrimi-
din-2-yl)amino)phenyl)-1H-pyrazol-1-yl)methyl)piperi-
dine-1-carboxamide;

3-(1-(6-((4-(trifluoromethyl)pyridin-2-yl)amino)pyridin-2-
yD)-1H-pyrazol-4-yl)propanoic acid;
3-(1-{6-[(4-methylpyridin-2-yl)amino]pyridin-2-y1}-1H-
pyrazol-4-yl)propanoic acid;
3-(1-{6-[(4-cyclopropylpyridin-2-yl)amino]-4-methylpyri-
din-2-y1}-1H-pyrazol-4-yl)propanoic acid,
3-(1-{6-[(5-chloro-4-methylpyridin-2-yl)amino]-4-meth-
ylpyridin-2-y1}-1H-pyrazol-4-yl)propanoic acid;
3-(1-(3-methyl-5-((4-(trifluoromethyl)pyrimidin-2-y1)
amino)phenyl)-1H-pyrazol-4-yl)propanoic acid;

ethyl 3-[1-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-4-yl]propanoate;

3-(1-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-4-yl)propanoic acid,

ethyl 3-(1-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-me-
thylphenyl }-1H-pyrazol-4-yl)propanoate;

ethyl 3-(1-{3-[(4-methoxypyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-4-yl)propanoate;

ethyl 3-(1-{3-methyl-5[ (4-methylpyrimidin-2-yl)amino]
phenyl}-1H-pyrazol-4-yl)propanoate;

4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-cyclohexanecarboxylic
acid;
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2,2-dimethyl-4-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyri-
midin-2-yl]amino}-phenyl)-1H-pyrazol-1-yl]-cyclohex-
anecarboxylic acid;
4-{1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]ethyl} benzoic acid,;
5-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-5,6,7,8-tetrahydronaph-
thalene-2-carboxylic acid;
8-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-5,6,7,8-tetrahydronaph-
thalene-2-carboxylic acid;
4-hydroxy-4-[1-(3-methyl-5-{[4-(trifluoromethyl)-pyrimi-
din-2-yl]amino } -phenyl)-1H-pyrazol-4-y1]-cyclohexan-
ecarboxylic acid;
4-hydroxy-2,2-dimethyl-4-[1-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-y1]-
cyclohexanecarboxylic acid;
4-{1-hydroxy-1-[ 1-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]ethyl }-cy-
clohexanecarboxylic acid;
5-hydroxy-5-[ 1-(3-methyl-5-{[4-(trifluoromethyl)-pyrimi-
din-2-yl]amino } -phenyl)- 1H-pyrazol-4-y1]-5,6,7 8-tet-
rahydronaphthalene-2-carboxylic acid;
4-{1-hydroxy-1-[ 1-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}benzoic acid,
N-[3-(5-chloro-1H-pyrazol-1-y1)-5-methylphenyl]-4-(trif-
luoromethyl)pyrimidin-2-amine;
N-[3-(5-fluoro-1H-pyrazol-1-yl)-5-methylphenyl]-4-(trit-

luoromethyl)pyrimidin-2-amine-methane (1:1);
4-[4-(4-chloro-6-{[4-(trifluoromethyl)pyridin-2-y1]

amino }pyridin-2-y1)-1H-pyrazol-1-yl]-cyclohexanecar-

boxylic acid;
4-[4-(4-cyclopropyl-6-{[4-(trifluoromethyl)pyridin-2-yl]

amino }pyridin-2-y1)-1H-pyrazol-1-yl]-cyclohexanecar-
boxylic acid;
4-[4-(4-amino-6-{[4-(trifluoromethyl)pyridin-2-yl]

amino }pyridin-2-y1)-1H-pyrazol-1-yl]-cyclohexanecar-

boxylic acid; and
4-{4-[4-(acetylamino)-6-{[4-(trifluoromethyl)pyridin-2-y1]

amino }pyridin-2-y1]-1H-pyrazol-1-y1}-cyclohexanecar-
boxylic acid.

An embodiment of the compounds of Formula I, or a phar-
maceutically acceptable salt thereof is selected from the
group consisting of:
(5R)-5-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]

amino }pyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0x-

azolidin-2-one;
4-methyl-6-(1-piperidin-4-yl-1H-pyrazol-4-y1)-N-[4-(trif-

luoromethyl)pyridin-2-yl|pyridin-2-amine;
2-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]

amino }pyridin-2-y1)-1H-pyrazol-1-yl]ethanol;
6-[1-(methoxyacetyl)-1H-pyrazol-4-yl]-4-methyl-N-[4-(tri-

fluoromethyl)pyridin-2-yl|pyridin-2-amine;
(5S)-5-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]

amino }pyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]

amino }pyridin-2-y1)-1H-pyrazol-1-yl]acetonitrile;
4-methyl-6-(1H-pyrazol-4-y1)-N-[4-(trifluoromethyl)pyri-

din-2-yl]pyridin-2-amine;
3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]

amino }pyridin-2-y1)-1H-pyrazol-1-yl]propanamide;
(25)-3-[4-(3-{[4-(1-fluoroethyl)pyrimidin-2-yl]amino } -5-

methylphenyl)-1H-pyrazol-1-yl]-2-hydroxypropanamide;
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2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-1-yl]propana-
mide;
(58)-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)- 1 H-pyrazol-1-yllmethyl }-1,3-0xazoli-
din-2-one;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]butanamide
(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]propana-
mide;
(2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propana-
mide;
(2R)-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propane-1,2-diol;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propane-1,2-diol;
(3S)-3-hydroxy-4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)- 1H-pyrazol-1-yl]butaneni-
trile;
(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]propana-
mide;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanamide;
5-[(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino|phe-
nyl}-1H-pyrazol-1-yDmethyl]-1,3-oxazolidin-2-one;
(3R)-3-hydroxy-4-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-ylJamino }phenyl)- 1H-pyrazol-1-yl]butaneni-
trile;
(28)-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propane-1,2-diol;
2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]lamino }phenyl)-1H-pyrazol-1-yl|butanamide;
2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-1-yl]propana-
mide;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexane-1,2-diol;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanamide;
(5R)-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)- 1 H-pyrazol-1-yllmethyl }-1,3-0xazoli-
din-2-one;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-me-
thylphenyl)-1H-pyrazol-1-yl|hexane-2,5-diol;
4-({4-[3-methyl-5-(pyrimidin-2-ylamino)phenyl]-1H-pyra-
zol-1-yl}methyl)benzamide;
4-({4-[3-methyl-5-(pyrimidin-2-ylamino)phenyl]-1H-pyra-
zol-1-yl}methyl)phenol,
2,2-dimethyl-4-[4-(3-methyl-5-{[4-(trifluvoromethyl)pyrimi-
din-2-yl]lamino }phenyl)-1H-pyrazol-1-yl]cyclohexan-
ecarboxylic acid;
cis-4-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|cyclohexanecarboxylic
acid;
trans-4-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl]cyclohexanecarboxylic
acid;
(R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-1,3-oxazolidin-
2-one;
(8)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-1,3-0xazolidin-
2-one;
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(R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yllmethyl}-1,3-oxazolidin-
2-one;
(S)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yllmethyl}-1,3-oxazolidin-
2-one;
4-{1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl]ethyl}pyrrolidin-2-one;
(R)-3-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-ylJmethyl}pyrrolidine-2,5-
dione;
4-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl|methyl } pyridin-2(1H)-one;
(S)-3-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-ylJmethyl}pyrrolidine-2,5-
dione;
(R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-1,3-oxazoli-
dine-2,4-dione;
(S)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-1,3-oxazoli-
dine-2,4-dione;
4-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-ylJmethyl }-5-methylpyrroli-
din-2-one;
(R)-4-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-4-methylpyrro-
lidin-2-one;
(R)-6-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-1,3-oxazinan-2-
one;
(S)-4-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-4-methylpyrro-
lidin-2-one;
(S)-6-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-1,3-oxazinan-2-
one;
N-{3-[1-(2-aminoethyl)-1H-pyrazol-4-yl]-5-methylphe-
nyl}-4-(difluoromethyl)pyrimidin-2-amine;
4-(difluoromethyl)-N-(3-methyl-5-{1-[(2S)-morpholin-2-
ylmethyl]-1H-pyrazol-4-yl}phenyl)pyrimidin-2-amine;
4-(difluoromethyl)-N-(3-methyl-5-{1-[(2R)-morpholin-2-
ylmethyl]-1H-pyrazol-4-yl}phenyl)pyrimidin-2-amine;
N-{3-[1-(2-amino-2-methylpropyl)-1H-pyrazol-4-yl]-5-me-
thylphenyl}-4-(difluoromethyl)pyrimidin-2-amine;
(2S)-2-methyl-3-[4-(3-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl|propane-1,2-diol;
(25)-3-[4-(3-{[4-(1-hydroxyethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2-methylpropane-1,2-
diol;
(25)-3-(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-y1)-2-methylpropane-1,2-diol;
(25)-3-(4-{3-[(5-fluoro-4-methoxypyrimidin-2-yl)amino]-
5-methylphenyl}-1H-pyrazol-1-yl)-2-methylpropane-1,
2-diol;
(25)-3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-me-
thylphenyl}-1H-pyrazol-1-yl)-2-methylpropane-1,2-diol;
(25)-3-[4-(3-fluoro-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-2-methylpropane-1,2-
diol;
(25)-3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-2-methylpropane-1,2-
diol;
(25)-3-[4-(3-{[4-(1-hydroxyethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]-2-methylpropane-1,2-
diol;
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(28)-3-(4-{3-[(5-fluoro-4-methylpyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)-2-methylpropane-1,2-
diol;
(2S)-2-methyl-3-(4-{3-[(4-methylpyrimidin-2-yl)amino]
phenyl}-1H-pyrazol-1-yl)propane-1,2-diol;
(2S)-2-methyl-3-[4-(3-methyl-5-{[4-(1-methylethoxy)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl|propane-1,2-
diol;
(2S)-3-(4-{3-[(5-chloro-4-methylpyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)-2-methylpropane-1,2-
diol;
(28)-3-(4-{3-[(5-chloro-4-methoxypyrimidin-2-yl)amino]-
5-methylphenyl }-1H-pyrazol-1-yl)-2-methylpropane-1,
2-diol;
(R)-5-{[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino } -4~
methylpyridin-2-y1)-1H-pyrazol-1-yl|methyl}-1,3-0xazo-
lidin-2-one;
(R)-5-{[4-(6-{[4-(difluoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
(S)-5-{[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino } -4-
methylpyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0xazo-
lidin-2-one;
(8)-5-{[4-(6-{[4-(difluoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
(R)-5-{[4-(6-{[4-(1,1-difluoroethyl)pyridin-2-yl]amino } -4-
methylpyridin-2-y1)-1H-pyrazol-1-yl|methyl}-1,3-0xazo-
lidin-2-one;
(S)-5-{[4-(6-{[4-(1,1-difluoroethyl)pyridin-2-yl]amino } -4-
methylpyridin-2-y1)-1H-pyrazol-1-yl|methyl}-1,3-0xazo-
lidin-2-one;
5-{1-[4-(6-{[4-(difluoromethyl)pyridin-2-ylJamino }-4-me-
thylpyridin-2-y1)-1H-pyrazol-1-yl]ethyl}-1,3-0xazolidin-
2-one;
(R)-7-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-4-azaspiro[2.4]
heptan-5-one;
(8)-7-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-4-azaspiro[2.4]
heptan-5-one;
5-{1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|ethyl}-1,3-0xazolidin-2-
one;
(R)-7-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-6-oxa-4-aza-
spiro[ 2.4 |heptan-5-one;
5-{1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|ethyl}-1,3-0xazolidin-2-
one;
(8)-7-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-6-oxa-4-aza-
spiro[ 2.4 |heptan-5-one;
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-me-
thylphenyl)-1H-pyrazol-1-ylJmethyl }pyridin-2(1H)-one;
(4S)-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)- 1 H-pyrazol-1-yllmethyl }-1,3-0xazoli-
din-2-one;
(4R)-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)- 1 H-pyrazol-1-yllmethyl }-1,3-0xazoli-
din-2-one;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-me-
thylphenyl)-1H-pyrazol-1-yl|butan-2-one;
(R)-4,4-dimethyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]methyl } -
1,3-oxazolidin-2-one;
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(S)-4,4-dimethyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl|methyl}-
1,3-oxazolidin-2-one;

(R)-5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)- 1H-pyrazol-1-yljmethyl}-4,4-dimethyl-
1,3-oxazolidin-2-one;

(R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-4,4-dimethyl-1,
3-oxazolidin-2-one;

(S)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-4,4-dimethyl-1,
3-oxazolidin-2-one;

(S)-5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)- 1H-pyrazol-1-yljmethyl}-4,4-dimethyl-
1,3-oxazolidin-2-one;

(R)-4,4-dimethyl-5-[(4-{3-methyl-5-[(4-methylpyrimidin-
2-yl)amino]phenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazo-
lidin-2-one;

(S)-4,4-dimethyl-5-[(4-{3-methyl-5-[ (4-methylpyrimidin-2-
yl)amino|phenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazoli-
din-2-one;

5-methyl-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-
oxazolidin-2-one;

4-(difluoromethyl)-N-(3-methyl-5-{1-[ (2-methyl-1H-imi-
dazol-5-yl)methyl]-1H-pyrazol-4-yl}phenyl)pyrimidin-2-
amine;

4-(difluoromethyl)-N-(3-methyl-5-{1-[ (4-methyl-1H-imi-
dazol-5-yl)methyl]-1H-pyrazol-4-yl}phenyl)pyrimidin-2-
amine;

4-(difluoromethyl)-N-{3-[1-(1H-imidazol-4-ylmethyl)-1H-
pyrazol-4-yl]-5-methylphenyl}pyrimidin-2-amine;

4-(difluoromethyl)-N-(3-methyl-5-{1-[2-(1H-pyrazol-4-yl)
ethyl]-1H-pyrazol-4-yl}phenyl)pyrimidin-2-amine;

3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl|propane-1,2-diol;

(R)-1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl]-2-methylbutan-2-ol;

(S)-1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -5-
methylphenyl)-1H-pyrazol-1-yl]-2-methylbutan-2-ol;

(5R)-5-({4-[3-methyl-5-(pyrimidin-2-ylamino)phenyl]-1H-
pyrazol-1-yl}methyl)-1,3-oxazolidin-2-one;

(5S)-5-({4-[3-methyl-5-(pyrimidin-2-ylamino)phenyl]-1H-
pyrazol-1-yl}methyl)-1,3-oxazolidin-2-one;

(5R)-5-methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-ylJmethyl}-1,
3-oxazolidin-2-one;

(5S)-5-methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-ylJmethyl }-1,3-
oxazolidin-2-one;

4-methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethy1)pyrimi-
din-2-yl]amino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-
oxazolidin-2-one;

(5R)-5-methyl-5-[(4-{3-methyl-5-[ (4-methylpyrimidin-2-
yl)amino|phenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazoli-
din-2-one;

(5S)-5-methyl-5-[(4-{3-methyl-5-[(4-methylpyrimidin-2-
yl)amino|phenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazoli-
din-2-one;

(5R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yllmethyl }-5-methyl-1,3-
oxazolidin-2-one;

(58)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yllmethyl }-5-methyl-1,3-
oxazolidin-2-one;
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(5R)-5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-y]]
amino } -5-methylphenyl)-1H-pyrazol-1-ylJmethyl }-1,3-
oxazolidin-2-one;
(58)-5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-y1]
amino } -5-methylphenyl)-1H-pyrazol-1-ylJmethyl }-1,3-
oxazolidin-2-one;
(R)-4-{1-hydroxy-1-[1-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}benzoic acid;
(8)-4-{1-hydroxy-1-[1-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}benzoic acid;
N-[3-(3-chloro-1H-pyrazol-1-yl)-5-methylphenyl]-4-(trif-
luoromethyl)pyrimidin-2-amine;
4-hydroxy-4-[1-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]lamino }phenyl)-1H-pyrazol-4-yl]cyclohexan-
ecarboxylic acid;
(1R)-trans-4-{1-hydroxy-1-[1-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}cyclohexanecarboxylic acid,
(1S)-trans-4-{1-hydroxy-1-[1-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}cyclohexanecarboxylic acid,
4-hydroxy-2,2-dimethyl-4-[1-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-4-yl]cy-
clohexanecarboxylic acid;
(R)-3-hydroxy-3-methyl-4-(4-(4-methyl-6-((4-(trifluorom-
ethyl)pyridin-2-yl)amino)pyridin-2-y1)-1H-pyrazol-1-yl)
butanenitrile;
(R)-3-hydroxy-3-methyl-4-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
butanenitrile;
(S)-3-hydroxy-3-methyl-4-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
butanenitrile;
(S)-3-hydroxy-3-methyl-4-[4-(4-methyl-6-{[4-(trifluorom-
ethyl)pyridin-2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]
butanenitrile;
(R)-4-[4-(3-{[4-(difluoromethy])-5-fluoropyrimidin-2-yl]
amino } -5-methylphenyl)-1H-pyrazol-1-y1]-3-hydroxy-3-
methylbutanenitrile;
(S)-4-[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-yl]
amino } -5-methylphenyl)-1H-pyrazol-1-y1]-3-hydroxy-3-
methylbutanenitrile;
(R)-4-[4-(3-{[4-(difluoromethy])pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-3-methylbu-
tanenitrile;
(S)-4-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-3-methylbu-
tanenitrile;
(R)-4-[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-3-meth-
ylbutanenitrile;
(S)-4-[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-3-meth-
ylbutanenitrile;
(R)-2-methyl-3-(4-(3-methyl-5-((4-(trifluoromethyl)pyrimi-
din-2-yl)amino)phenyl)- 1H-pyrazol-1-yl)propane-1,2-
diol;
(S)-2-methyl-3-(4-(3-methyl-5-((4-(trifluoromethyl)pyrimi-
din-2-yl)amino)phenyl)- 1H-pyrazol-1-yl)propane-1,2-
diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-me-
thylphenyl)-1H-pyrazol-1-yl|butan-2-one;
(R)-2-methyl-3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyri-
din-2-yl]lamino }pyridin-2-y1)-1H-pyrazol-1-yl|propane-
1,2-diol;
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(S)-2-methyl-3-[4-(4-methyl-6-{[4-(trifluoromethyl )pyri-
din-2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]propane-
1,2-diol;
(R)-1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl]-2,3-dimethylbutane-2,3-
diol;
(S)-1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -5-
methylphenyl)-1H-pyrazol-1-yl]-2,3-dimethylbutane-2,3-
diol;
(2R,38)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethy1)
pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]butane-
1,2-diol;
(2S,3R)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethy1)
pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]butane-
1,2-diol;
(2R,3R)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]butane-
1,2-diol;
(28,38)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]butane-
1,2-diol;
3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-meth-
ylphenyl)-1H-pyrazol-1-yl)-2-methylbutane-1,2-diol;
(R)-1-[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2,3-dimethylbutane-2,
3-diol;
(S)-1-[4-(3-{[4-(1,1-difluoroethy])pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl]-2,3-dimethylbutane-2,
3-diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl]-1-methylcyclohexane-1,2-
diol;
6-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl]-3,3-dimethylcyclohexane-
1,2-diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl1]-1,5,5-trimethylcyclohex-
ane-1,2-diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl]-1,2-dimethylcyclohexane-
1,2-diol;
5-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl]-1-methylcyclopentane-1,2-
diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl|cycloheptane-1,2-diol;
(48,55)-4-methyl-5-((4-(3-methyl-5-((4-(trifluoromethyl)
pyrimidin-2-yl)amino)phenyl)-1H-pyrazol-1-yl)methyl)
oxazolidin-2-one;
4-(1-methylethyl)-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl|methyl}-
1,3-oxazolidin-2-one;
4-(1-methylethyl)-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl|methyl}-
1,3-oxazolidin-2-one;
4-methyl-5-[(4-{3-methyl-5-[ (4-methylpyrimidin-2-yl)
amino]phenyl }-1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-
2-one;
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl|methyl } -4-methyl-1,3-0x-
azolidin-2-one;
5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-ylJmethyl}-4-methyl-1,3-
oxazolidin-2-one;
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-me-
thylphenyl)-1H-pyrazol-1-yl|methyl } -4-methyl-1,3-0x-
azolidin-2-one;
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4-(1-methylethyl)-5-[ (4-{3-methyl-5-[(4-methylpyrimidin-
2-yl)amino]phenyl}-1H-pyrazol-1-yl)methyl]-1,3-0xazo-
lidin-2-one;

4-cyclopropyl-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-
yl]amino }-5-methylphenyl)-1H-pyrazol-1-ylJmethyl}-1,
3-oxazolidin-2-one;

5-{[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-y1]
amino } -5-methylphenyl)-1H-pyrazol-1-yl|methyl } -4-
methyl-1,3-oxazolidin-2-one;

(R)-3-(4-(3-((4-(difltuoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-y1)-1,1,1-trifluoro-2-meth-
ylpropan-2-ol;

(S)-3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-y1)-1,1,1-trifluoro-2-meth-
ylpropan-2-ol;

2-((4-(3 ((4-(diftuoromethyl)pyrimidin-2-yl)amino)-5-me-
thylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,3-trifluoropro-
pane-1,2-diol;

(R)-2-methyl-3-(4-{3-methyl-5-[ (4-methylpyrimidin-2-y1)
amino]phenyl }-1H-pyrazol-1-yl)propane-1,2-diol;

(R)-3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yl]-2-methylpropane-1,2-
diol;

(S)-2-methyl-3-(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)
amino]phenyl }-1H-pyrazol-1-yl)propane-1,2-diol;

(8)-3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl]-2-methylpropane-1,2-
diol;

3-{4-[3-({4-[(1R)-1-fluoroethyl]pyrimidin-2-yl }amino)-5-
methylphenyl]-1H-pyrazol-1-y1}-2-methylpropane-1,2-
diol;

3-{4-[3-({4-[(1S)-1-fluoroethyl]pyrimidin-2-yl }amino)-5-
methylphenyl]-1H-pyrazol-1-y1}-2-methylpropane-1,2-
diol;

3-[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-yl]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]-2-methylpro-
pane-1,2-diol;

3-[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-yl]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]-2-methylpro-
pane-1,2-diol;

N-(2-(4-(3-((4-(Difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-yl)ethyl)cyclopropanecar-
boxamide;

N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-y1]-1,1-
dimethylethyl}cyclopropanecarboxamide;

N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-y1]-1,1-dimethylethyl}-2-
methoxyacetamide;

2-cyano-N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]
ethyl}acetamide;

N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yl|ethyl}-2-methoxyaceta-
mide;

N-(2-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-yl)ethyl)methanesulfona-
mide;

methyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-y1]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]
ethyl}carbamate;

2-methoxyethyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-
yllamino }-5-methylphenyl)-1H-pyrazol-1-yl]
ethyl}carbamate;

N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-y1]-1,1-
dimethylethyl} methanesulfonamide;
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N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino }-5-
methylphenyl)-1H-pyrazol-1-y1]-1,1-
dimethylethyl } cyclopropanesulfonamide;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino }-5-
methylphenyl)-1H-pyrazol-1-y1]-1,1-
dimethylethyl } morpholine-4-sulfonamide;
1-tert-butyl-3-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-y1]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl }urea;
1-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-y1]-1,1-dimethylethyl }-3-
ethylurea;
1-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-y1]-1,1-dimethylethyl }-3-
(tetrahydro-2H-pyran-4-ylmethyl)urea;
2-fluoroethyl-{2-[4-(3-{[4-(difluoromethy])pyrimidin-2-y1]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl }carbamate;
methyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-y1]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl }carbamate;
2-methoxyethyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-
yl]amino}-5-methylphenyl)-1H-pyrazol-1-y1]-1,1-
dimethylethyl }carbamate;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino }-5-
methylphenyl)-1H-pyrazol-1-yl]
ethyl}cyclopropanesulfonamide;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino }-5-
methylphenyl)-1H-pyrazol-1-yl]ethyl} morpholine-4-sul-
fonamide;
1-tert-butyl-3-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-y1]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]ethyl}urea;
1-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl]ethyl}-3-ethylurea;
1-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl]ethyl}-3-(tetrahydro-2H-
pyran-4-ylmethyl)urea;
2-fluoroethyl-{2-[4-(3-{[4-(difluoromethy])pyrimidin-2-y1]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]
ethyl}carbamate;
(R)-4-(1-(4-(3-Methyl-5-(pyrimidin-2-ylamino )phenyl)-
1H-pyrazol-1-yl)ethyl)benzamide;
(S)-4-(1-(4-(3-Methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-
pyrazol-1-yl)ethyl)benzamide;
1-((4-(3-((4-(Difluoromethyl)pyrimidin-2-yl)amino)-5-me-
thylphenyl)-1H-pyrazol-1-yl)methyl)cyclobutanol;
1-{[4-(6-{[4-(difluoromethyl)pyridin-2-y1]amino } -4-meth-
ylpyridin-2-y1)-1H-pyrazol-1-yl]methyl } cyclobutanol;
1-[(4-{4-methyl-6-[(4-methylpyridin-2-yl)amino]pyridin-2-
yl}-1H-pyrazol-1-yl)methyl]cyclobutanol;
1-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yllmethyl} cyclobutanol,
1-[(4-{3-methyl-5-[(4-methylpyrimidin-2-y1)amino Jphe-
nyl}-1H-pyrazol-1-yl)methyl]cyclobutanol;
1-{[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-yl]
amino }-5-methylphenyl)-1H-pyrazol-1-yl]
methyl}cyclobutanol;
1-[(4-{6-[(4-cyclopropylpyridin-2-yl)amino]-4-methylpyri-
din-2-y1}-1H-pyrazol-1-yl)methyl]cyclobutanol,
3-(4-(3-methyl-5-(pyrimidin-2-ylamino )phenyl)-1H-pyra-
zo0l-1-yl)cyclobutanecarboxamide;
3-(4-(3-Methyl-5-(pyrimidin-2-ylamino)phenyl)- 1H-pyra-
zo0l-1-yl)cyclobutanecarboxamide;
(R)-2-((4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,3-trifluoro-
propane-1,2-diol;
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(8)-2-((4-3  ((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,3-trifluoro-
propane-1,2-diol;
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-me-
thylphenyl)-1H-pyrazol-1-yl|methyl }-4-(hydroxym-
ethyl)-1,3-oxazolidin-2-one;
(R)-5-[4-(6-{[4-(difluoromethyl)pyridin-2-yl|amino } -4-me-
thylpyridin-2-yl)-1H-pyrazol-1-yl]-5-ethyl-1,3-oxazoli-
din-2-one; and
(S)-5-[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino } -4-me-
thylpyridin-2-yl)-1H-pyrazol-1-yl]-5-ethyl-1,3-oxazoli-
din-2-one.

In another embodiment, the compounds (including phar-
maceutically acceptable salts thereof) are selected from the
following compounds:
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-me-

thylphenyl)-1H-pyrazol-1-yl|cyclohexane-1,2-diol;
3-(4-{3-methyl-5-[ (4-methylpyrimidin-2-yl)amino]phe-

nyl}-1H-pyrazol-1-yl)cyclohexane-1,2-diol,
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-me-
thylphenyl)-1H-pyrazol-1-yl]-1,5,5-trimethylcyclohex-
ane-1,2-diol;
6-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-me-
thylphenyl)-1H-pyrazol-1-yl]-3,3-dimethylcyclohexane-
1,2-diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-me-
thylphenyl)-1H-pyrazol-1-yl]-1,2-dimethylcyclohexane-
1,2-diol;
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-me-
thylphenyl)-1H-pyrazol-1-yllmethyl}-1,3-0xazolidin-2-
one;
5-{[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-y1]

amino } -5-methylphenyl)-1H-pyrazol-1-yl|methyl } -4-

methyl-1,3-oxazolidin-2-one;
7-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-me-

thylphenyl)-1H-pyrazol-1-ylJmethyl }-6-oxa-4-azaspiro

[2.4]heptan-5-one;
4-methyl-5-((4-(3-methyl-5-((4-(trifluoromethyl)pyrimidin-

2-yDamino)phenyl)-1H-pyrazol-1-yl)methyl)oxazolidin-

2-one;
5-methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]lamino } phenyl)-1H-pyrazol-1-yljmethyl}-1,3-
oxazolidin-2-one;
2-methyl-3-(4-(3-methyl-5-((4-(triftuoromethyl)pyrimidin-
2-yDamino)phenyl)-1H-pyrazol-1-yl)propane-1,2-diol;
1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino}-5-me-
thylphenyl)-1H-pyrazol-1-yl1]-2,3-dimethylbutane-2,3-
diol;
1-[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]amino}-5-
methylphenyl)-1H-pyrazol-1-yl1]-2,3-dimethylbutane-2,3-
diol;
2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino } phenyl)-1H-pyrazol-1-yl]butane-1,2-diol;
and
3-[4-(3-{[4-(1-hydroxyethyl)pyrimidin-2-yl]amino}-5-me-
thylphenyl)-1H-pyrazol-1-yl]|-2-methylpropane-1,2-diol.

In the application various terms are as defined below,
unless otherwise specified:

“Alkyl” refers to a straight- or branched-chain hydrocarbon
radical having the specified number of carbon atoms.
Examples of “alkyl” include, but are not limited to, methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl,
isopentyl, and the like.

Aryl is a 6-membered monocyclic or 10-membered bicy-
clic aromatic carbon ring, the aryl may optionally be substi-
tuted with one to four substituents selected from hydroxyl,
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C,-C,-alkyl, C,-C,-alkoxyl, (CR“R?),0,R%; and (CR*R?), -
CONRYR®. Examples or aryl are benzene or naphthalene.

“Carbocyclyl” refers to a 4-, 5-, 6-, 7- or 8-membered
monocyclic ring or 8-, 9-, 10-membered bicyclic ring, or 13-
or 14-membered tricyclic ring, in which all ring atoms are
carbon, at least one ring is saturated or partially unsaturated
(non-aromatic) and that ring being isolated or fused (includ-
ing ortho-fused, spiro-fused and bridged) to one or two such
rings or to a benzene ring. In the case of a polycyclic carbocy-
clyl the attachment point may be on any ring; the carbocyclyl
may optionally be substituted with one to four substituents
selected from hydroxyl, C,-C;-alkyl, C,-C;-alkoxyl,
(CR“R?),0,R%; (CR“R”),CONR?R® and a spiro-linked
—OCH,CH,O—. Examples of carbocycles include, but are
not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, bicyclo
[3.3.0]octane, indane, bicyclo[3.3.1]nonane, decalin, tet-
rahydronaphthalene,  spiro[3.3]heptane,  bicyclo[3.1.0]
hexane, adamantane, tricyclo[2.2.1.0*STheptane, dispiro
[2.1.2.3]decane.

“Cycloalkyl” refers to a saturated ring containing the
specified number of ring carbon atoms, and no heteroatom. In
a like manner the term “C,_g cycloalkyl” refers to a saturated
ring having from 3 to 6 ring carbon atoms. Exemplary
“cycloalkyl” groups useful in the present invention include,
but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl
and cyclohexyl. The carbocyclyl may be optionally be sub-
stituted with one or more substituents selected from oxo,
halo, hydroxyl, C,-C;-alkyl, C,-Cs-alkenyl, C,-C;-alkoxyl,
(CR“R?),CO,R?; (CR“R?),CONRR?; (CHR®) NHCONR?
R®.

“Halogen” or “halo” refers to fluorine, chlorine, bromine,
or iodine.

“Haloalkyl” refers to an alkyl group as defined above in
which one and up to all hydrogen atoms are replaced by a
halogen; halogen is as defined herein. Examples of such
branched or straight chained haloalkyl groups useful in the
present invention include, but are not limited to, methyl,
ethyl, propyl, isopropyl, isobutyl and n-butyl substituted
independently with one or more halos, e.g., fluoro, chloro,
bromo and iodo. Examples of “haloalkyl” include, but are not
limited to, fluoromethyl, difluoromethyl, trifluoromethyl,
1-fluoroethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluo-
roethyl, and perfluoro-n-propyl.

“Hydroxyalkyl” refers to an alkyl group as defined above
in which one hydrogen on each carbon atom may be replaced
by ahydroxy group. Examples of “hydroxyalkyl” include, but
are not limited to, hydroxymethyl, hydroxyethyl, propane-1,
2-diol.

“Heterocyclyl” refers to a 4-, 5-, 6-, or 7-membered mono-
cyclic ring or 8-, 9-, 10-membered bicyclic ring, or 13- or
14-membered tricyclic ring, saturated, unsaturated or aro-
matic, containing 1, 2, 3 or 4 heteroatoms selected from O, N.
or S, the heterocyclyl may optionally be substituted with one
to four substituents selected from oxo, halo, hydroxyl, C,-C;-
alkyl, C,-Cq-alkenyl, C,-C,-alkoxyl, (CR*R?) O,R;
(CR“R”),CONR?R?; (CHR*),NHCONRR®*; (CHR"),—C
(O)-heterocyclyl; and heterocycles having a N-atom may by
the point of attachment. Representative heterocycles are: aze-
tidinyl, pyrrolidinyl, pyrrolyl, tetrahydrofuran, imidazolyl,
imidazolinyl, 1,3-oxazolidinyl, 1,2-oxazolidinyl, isoxazolyl,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, tetrahydropyranyl, pip-
eridinyl, piperazinyl, morpholinyl, pyrimidinyl, pyrrolopyra-
zine, pyrrolopyridine, and indolyl.

The term “composition”, as in pharmaceutical composi-
tion, is intended to encompass a product comprising the active
ingredient(s), and the inert ingredient(s) (pharmaceutically
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acceptable excipients) that make up the carrier, as well as any
product which results, directly or indirectly, from combina-
tion, complexation or aggregation of any two or more of the
ingredients, or from dissociation of one or more of the ingre-
dients, or from other types of reactions or interactions of one
or more of the ingredients. Accordingly, the pharmaceutical
compositions of the present invention encompass any com-
position made by admixing a compound of formula I, and
pharmaceutically acceptable excipients.

As used herein, the term “optionally” means that the sub-
sequently described event(s) may or may not occur, and
includes both event(s), which occur, and events that do not
occur.

As used herein, the term “‘substituted with one or more
groups” refers to substitution with the named substituent or
substituents, multiple degrees of substitution, up to replacing
all hydrogen atoms with the same or different substituents,
being allowed unless the number of substituents is explicitly
stated. Where the number of substituents is not explicitly
stated, one or more is intended.

Each variable is independently defined each time it occurs
within the generic structural formula definitions. For
example, when there is more than one R” substituents on the
“A” ring, each substituent is independently selected at each
occurrence, and each substituent can be the same or different
from the other(s).

The term “Syk inhibitor”, is used to mean a compound
which inhibits the Syk enzyme.

The term “Syk mediated disease” or a “disorder or disease
or condition mediated by inappropriate Syk activity” is used
to mean any disease state mediated or modulated by Syk
kinase mechanisms. Such disease states may include inflam-
matory, allergic and autoimmune diseases, for example,
asthma, chronic obstructive pulmonary disease (COPD),
adult respiratory distress syndrome (ARDs), ulcerative coli-
tis, Crohns disease, bronchitis, dermatitis, allergic rhinitis,
psorasis, scleroderma, urticaria, rheumatoid arthritis, mul-
tiple sclerosis, cancer, HIV and lupus, in particular, asthma,
chronic obstructive pulmonary disease (COPD), adult respi-
ratory distress syndrome (ARDs), allergic rhinitis and rheu-
matoid arthritis.

As used herein, “a compound of the invention” means a
compound of formula I or a salt, solvate or physiologically
functional derivative thereof.

As used herein, the term “solvate” refers to a complex of
variable stoichiometry formed by a solute (in this invention, a
compound of formula I, or a salt thereof) and a solvent. Such
solvents for the purpose of the invention may not interfere
with the biological activity of the solute. Examples of suitable
solvents include, but are not limited to, water, acetone, metha-
nol, ethanol and acetic acid. Preferably the solvent used is a
pharmaceutically acceptable solvent. Examples of suitable
pharmaceutically acceptable solvents include water, ethanol
and acetic acid. Most preferably the solvent is water.

As used herein, the term “physiologically functional
derivative” refers to a compound (e.g., a drug precursor) that
is transformed in vivo to yield a compound of formula I or a
pharmaceutically acceptable salt, hydrate or solvate of the
compound. The transformation may occur by various mecha-
nisms (e.g., by metabolic or chemical processes), such as, for
example, through hydrolysis in blood. Prodrugs are such
derivatives, and a discussion of the use of prodrugs is pro-
vided by T. Higuchi and W. Stella, “Pro-drugs as Novel Deliv-
ery Systems,” Vol. 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B. Roche,
American Pharmaceutical Association and Pergamon Press,
1987.
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The compounds of formula I may have the ability to crys-
tallize in more than one form, a characteristic known as poly-
morphism, and it is understood that such polymorphic forms
(“polymorphs”) are within the scope of formula 1. Polymor-
phism generally can occur as a response to changes in tem-
perature or pressure or both and can also result from varia-
tions in the crystallization process. Polymorphs can be
distinguished by various physical characteristics known in
the art such as x-ray diffraction patterns, solubility and melt-
ing point.

The compounds of formula I may contain asymmetric or
chiral centers, and, therefore, exist in different stereoisomeric
forms. It is intended that all stereoisomeric forms of the
compounds of formula I as well as mixtures thereof, includ-
ing racemic mixtures, form part of the present invention.
Diastereomeric mixtures can be separated into their indi-
vidual diastereomers on the basis of their physical chemical
differences by methods well known to those skilled in the art,
such as, for example, by chromatography and/or fractional
crystallization. Enantiomers can be separated by converting
the enantiomeric mixture into a diastereomeric mixture by
reaction with an appropriate optically active compound (e.g.,
chiral auxiliary such as a chiral alcohol or Mosher’s acid
chloride), separating the diastereomers and converting (e.g.,
hydrolyzing) the individual diastereomers to the correspond-
ing pure enantiomers. Enantiomers can also be separated by
chromatography employing columns with a chiral stationary
phase. Also, some of the compounds of formula I may be
atropisomers (e.g., substituted biaryls) and are considered as
part of this invention.

It is also noted that the compounds of formula I may form
tautomers. It is understood that all tautomers and mixtures of
tautomers of the compounds of the present invention are
included within the scope of the compounds of the present
invention. Some of the compounds described herein contain
olefinic double bonds, and unless specified otherwise, are
meant to include both E and Z geometric isomers.

Whilst the embodiments for each variable have generally
been listed above separately for each variable, this invention
also includes those compounds in which several or each
embodiment in formulal is selected from each of the embodi-
ments listed above. Therefore, this invention is intended to
include all combinations of embodiments for each variable.

The compounds of the present invention may be in the form
of'and/or may be administered as a pharmaceutically accept-
able salt. For a review on suitable salts see Berge et al, J.
Pharm. Sci. 1977, 66, 1-19. Typically, the salts of the present
invention are pharmaceutically acceptable salts. Salts encom-
passed within the term “pharmaceutically acceptable salts”
refer to non-toxic salts of the compounds of this invention.
Suitable pharmaceutically acceptable salts can include acid
or base additions salts.

A pharmaceutically acceptable acid addition salt can be
formed by reaction of a compound of formula I with a suitable
inorganic or organic acid (such as hydrobromic, hydrochlo-
ric, sulfuric, nitric, phosphoric, succinic, maleic, formic, ace-
tic, propionic, fumaric, citric, tartaric, lactic, benzoic, sali-
cylic, glutamic, aspartic, p-toluenesulfonic, benzenesulfonic,
methanesulfonic, ethanesulfonic, naphthalenesulfonic such
as 2-naphthalenesulfonic, or hexanoic acid), optionally in a
suitable solvent such as an organic solvent, to give the salt
which is usually isolated, for example, by crystallization and
filtration. A pharmaceutically acceptable acid addition salt of
a compound of formula I can comprise or be, for example, a
hydrobromide, hydrochloride, sulfate, nitrate, phosphate,
succinate, maleate, formarate, acetate, propionate, fumarate,
citrate, tartrate, lactate, benzoate, salicylate, glutamate,
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aspartate, p-toluenesulfonate, benzenesulfonate, methane-
sulfonate, ethanesulfonate, naphthalenesulfonate (e.g.,

2-naphthalenesulfonate) or hexanoate salt.

A pharmaceutically acceptable base salt can be formed by
reaction of a compound of formula [ with a suitable inorganic
or organic base. Salts derived from inorganic bases include
aluminum, ammonium, calcium, copper, ferric, ferrous,
lithium, magnesium, manganic salts, manganous, potassium,
sodium, zinc, and the like. Particularly preferred are the
ammonium, calcium, magnesium, potassium, and sodium
salts. Salts derived from pharmaceutically acceptable organic
non-toxic bases include salts of primary, secondary, and ter-
tiary amines, substituted amines including naturally occur-
ring substituted amines, cyclic amines, and basic ion
exchange resins, such as arginine, betaine, caffeine, choline,
N,N'-dibenzylethylenediamine, diethylamine, 2-diethylami-
noethanol, 2-dimethylaminoethanol, ethanolamine, ethyl-
enediamine, N-ethyl-morpholine, N-ethylpiperidine, glu-
camine, glucosamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, pip-
erazine, piperidine, polyamine resins, procaine, purines,
theobromine, triethylamine, trimethylamine, tripropylamine,
tromethamine, and the like.

Other, non-pharmaceutically acceptable, salts, e.g.,
oxalates or trifluoroacetates, may also be used, for example,
in the isolation of compounds of the invention, and are
included within the scope of this invention.

The invention includes within its scope all possible sto-
ichiometric and non-stoichiometric forms of the compounds
of formula I.

In the compounds of formula I, the atoms may exhibit their
natural isotopic abundances, or one or more of the atoms may
be artificially enriched in a particular isotope having the same
atomic number, but an atomic mass or mass number different
from the atomic mass or mass number predominantly found
in nature. The present invention is meant to include all suit-
able isotopic variations of the compounds of generic formula
1. For example, different isotopic forms of hydrogen (H)
include protium (*H) and deuterium (*H). Protium is the
predominant hydrogen isotope found in nature. Enriching for
deuterium may afford certain therapeutic advantages, such as
increasing in vivo half-life or reducing dosage requirements,
or may provide a compound useful as a standard for charac-
terization of biological samples. Isotopically-enriched com-
pounds within generic formula I can be prepared without
undue experimentation by conventional techniques well
known to those skilled in the art or by processes analogous to
those described in the Schemes and Examples herein using
appropriate isotopically-enriched reagents and/or intermedi-
ates

The compounds of formula I and salts, solvates and physi-
ologically functional derivatives thereof are believed to be
inhibitors of Syk activity, and thus be potentially useful in the
treatment of diseases and conditions associated with inappro-
priate Syk activity.

Compound of formula I or its pharmaceutically acceptable
salts and pharmaceutical compositions can be used to treat or
prevent a variety of conditions or diseases mediated by Spleen
tyrosine kinase (Syk). Such conditions and diseases include,
but are not limited to: (1) arthritis, including rheumatoid
arthritis, juvenile arthritis, psoriatic arthritis and osteoarthri-
tis; (2) asthma and other obstructive airways diseases, includ-
ing chronic asthma, late asthma, airway hyper-responsive-
ness, bronchitis, bronchial asthma, allergic asthma, intrinsic
asthma, extrinsic asthma, dust asthma, adult respiratory dis-
tress syndrome, recurrent airway obstruction, and chronic
obstruction pulmonary disease including emphysema; (3)
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autoimmune diseases or disorders, including those desig-
nated as single organ or single cell-type autoimmune disor-
ders, for example Hashimoto’s thyroiditis, autoimmune
hemolytic anemia, autoimmune atrophic gastritis of perni-
cious anemia, autoimmune encephalomyelitis, autoimmune
orchitis, Goodpasture’s disease, autoimmune thrombocy-
topenia including idiopathic thrombopenic purpura, sympa-
thetic ophthalmia, myasthenia gravis, Graves’ disease, pri-
mary biliary cirrhosis, chronic aggressive hepatitis, ulcerative
colitis and membranous glomerulopathy, those designated as
involving systemic autoimmune disorder, for example sys-
temic lupus erythematosis, immune thrombocytopenic pur-
pura, rheumatoid arthritis, Sjogren’s syndrome, Reiter’s syn-
drome, polymyositis-dermatomyositis, systemic sclerosis,
polyarteritis nodosa, multiple sclerosis and bullous pemphig-
oid, and additional autoimmune diseases, which can be B-cell
(humoral) based or T-cell based, including Cogan’s syn-
drome, ankylosing spondylitis, Wegener’s granulomatosis,
autoimmune alopecia, Type I or juvenile onset diabetes, and
thyroiditis; (4) cancers or tumors, including alimentary/gas-
trointestinal tract cancer, colon cancer, liver cancer, skin can-
cer including mast cell tumor and squamous cell carcinoma,
breast and mammary cancer, ovarian cancer, prostate cancer,
lymphoma and leukemia (including but not limited to acute
myelogenous leukemia, chronic myelogenous leukemia,
mantle cell lymphoma, NHL B cell lymphomas (e.g., precur-
sor B-ALL, marginal zone B cell lymphoma, chronic lym-
phocytic leukemia, diffuse large B cell lymphoma, Burkitt
lymphoma, mediastinal large B-cell lymphoma), Hodgkin
lymphoma, NK and T cell lymphomas; TEL-Syk and ITK-
Syk fusion driven tumors) myelomas including multiple
myeloma, myeloproliferative disorders kidney cancer, lung
cancer, muscle cancer, bone cancer, bladder cancer, brain
cancer, melanoma including oral and metastatic melanoma,
Kaposi’s sarcoma, proliferative diabetic retinopathy, and
angiogenic-associated disorders including solid tumors, and
pancreatic cancer; (5) diabetes, including Type I diabetes and
complications from diabetes; (6) eye diseases, disorders or
conditions including autoimmune diseases of the eye, kera-
toconjunctivitis, vernal conjunctivitis, uveitis including uvei-
tis associated with Behcet’s disease and lens-induced uveitis,
keratitis, herpetic keratitis, conical keratitis, corneal epithe-
lial dystrophy, keratoleukoma, ocular premphigus, Mooren’s
ulcer, scleritis, Grave’s ophthalmopathy, Vogt-Koyanagi-
Harada syndrome, keratoconjunctivitis sicca (dry eye),
phlyctenule, iridocyclitis, sarcoidosis, endocrine ophthalm-
opathy, sympathetic ophthalmitis, allergic conjunctivitis, and
ocular neovascularization; (7) intestinal inflammations, aller-
gies or conditions including Crohn’s disease and/or ulcerative
colitis, inflammatory bowel disease, coeliac diseases, procti-
tis, eosinophilic gastroenteritis, and mastocytosis; (8) neuro-
degenerative diseases including motor neuron disease, Alzhe-
imer’s disease, Parkinson’s disease, amyotrophic lateral
sclerosis, Huntington’s disease, cerebral ischemia, or neuro-
degenerative disease caused by traumatic injury, strike,
glutamate neurotoxicity or hypoxia; ischemic/reperfusion
injury in stroke, myocardial ischemica, renal ischemia, heart
attacks, cardiac hypertrophy, atherosclerosis and arterioscle-
rosis, organ hypoxia; (9) platelet aggregation and diseases
associated with or caused by platelet activation, such as arte-
riosclerosis, thrombosis, intimal hyperplasia and restenosis
following vascular injury; (10) conditions associated with
cardiovascular diseases, including restenosis, acute coronary
syndrome, myocardial infarction, unstable angina, refractory
angina, occlusive coronary thrombus occurring post-throm-
bolytic therapy or post-coronary angioplasty, a thromboti-
cally mediated cerebrovascular syndrome, embolic stroke,
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thrombotic stroke, transient ischemic attacks, venous throm-
bosis, deep venous thrombosis, pulmonary embolus, coagu-
lopathy, disseminated intravascular coagulation, thrombotic
thrombocytopenic purpura, thromboangiitis obliterans,
thrombotic disease associated with heparin-induced thromb-
ocytopenia, thrombotic complications associated with extra-
corporeal circulation, thrombotic complications associated
with instrumentation such as cardiac or other intravascular
catheterization, intra-aortic balloon pump, coronary stent or
cardiac valve, conditions requiring the fitting of prosthetic
devices, and the like; (11) skin diseases, conditions or disor-
ders including atopic dermatitis, eczema, psoriasis, sclero-
derma, pruritus and other pruritic conditions; (12) allergic
reactions including anaphylaxis, allergic rhinitis, allergic der-
matitis, allergic urticaria, angioedema, allergic asthma, or
allergic reaction to insect bites, food, drugs, or pollen; (13)
transplant rejection, including pancreas islet transplant rejec-
tion, bone marrow transplant rejection, graft-versus-host dis-
ease, organ and cell transplant rejection such as bone marrow,
cartilage, cornea, heart, intervertebral disc, islet, kidney,
limb, liver, lung, muscle, myoblast, nerve, pancreas, skin,
small intestine, or trachea, and xeno transplantation; (14) low
grade scarring including scleroderma, increased fibrosis, kel-
oids, post-surgical scars, pulmonary fibrosis, vascular
spasms, migraine, reperfusion injury, and post-myocardial
infarction.

The invention thus provides compounds of formula I and
salts, solvates and physiologically functional derivatives
thereof for use in therapy, and particularly in the treatment of
diseases and conditions mediated by inappropriate Syk activ-
ity. The inappropriate Syk activity referred to herein is any
Syk activity that deviates from the normal Syk activity
expected in a particular mammalian subject. Inappropriate
Syk activity may take the form of, for instance, an abnormal
increase in activity, or an aberration in the timing and or
control of Syk activity. Such inappropriate activity may result
then, for example, from overexpression or mutation of the
protein kinase leading to inappropriate or uncontrolled acti-
vation.

In a further embodiment, the present invention is directed
to methods of regulating, modulating, or inhibiting Syk for
the prevention and/or treatment of disorders related to
unregulated Syk activity.

In a further embodiment, the present invention provides a
method of treatment of a mammal suffering from a disorder
mediated by Syk activity, which comprises administering to
said mammal an effective amount of a compound of formula
1 or a pharmaceutically acceptable salt, solvate, or a physi-
ologically functional derivative thereof.

In a further embodiment, the present invention provides for
the use of a compound of formula I, or a pharmaceutically
acceptable salt or solvate thereof, or a physiologically func-
tional derivative thereof, in the preparation of a medicament
for the treatment of a disorder mediated by Syk activity.

In a further embodiment said disorder mediated by Syk
activity is asthma. In a further embodiment said disorder is
rheumatoid arthritis. In yet another embodiment, said disor-
der is cancer. In a further embodiment said disorder is ocular
conjunctivitis.

Yet another aspect of the present invention provides a
method for treating diseases caused by or associated with Fc
receptor signaling cascades, including FceRI and/or FcgRI-
mediated degranulation as a therapeutic approach towards the
treatment or prevention of diseases characterized by, caused
by and/or associated with the release or synthesis of chemical
mediators of such Fe receptor signaling cascades or degranu-
lation. In addition, Syk is known to play a critical role in
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immunotyrosine-based activation motif (ITAM) signaling, B
cell receptor signaling, T cell receptor signaling and is an
essential component of integrin beta (1), beta (2), and beta (3)
signaling in neutrophils. Thus, compounds of the present
invention can be used to regulate Fc receptor, ITAM, B cell
receptor and integrin signaling cascades, as well as the cellu-
lar responses elicited through these signaling cascades. Non-
limiting examples of cellular responses that may be regulated
or inhibited include respiratory burst, cellular adhesion, cel-
Iular degranulation, cell spreading, cell migration, phagocy-
tosis, calcium ion flux, platelet aggregation and cell matura-
tion.

While it is possible that, for use in therapy, a compound of
formula I, as well as salts, solvates and physiological func-
tional derivatives thereof, may be administered as the raw
chemical, it is possible to present the active ingredient as a
pharmaceutical composition. Accordingly, the invention fur-
ther provides a pharmaceutical composition, which com-
prises a compound of formula I and salts, solvates and physi-
ological functional derivatives thereof, and one or more
pharmaceutically acceptable carriers, diluents, or excipients.
The compounds of the formula I and salts, solvates and physi-
ological functional derivatives thereof, are as described
above. The carrier(s), diluent(s) or excipient(s) must be
acceptable in the sense of being compatible with the other
ingredients of the formulation and not deleterious to the
recipient thereof. In accordance with another aspect of the
invention there is also provided a process for the preparation
of a pharmaceutical composition including admixing a com-
pound of the formula I, or salts, solvates and physiological
functional derivatives thereof, with one or more pharmaceu-
tically acceptable carriers, diluents or excipients.

Pharmaceutical compositions of the present invention may
be presented in unit dose forms containing a predetermined
amount of active ingredient per unit dose. Such a unit may
contain, for example, 5 ug to 3 g, preferably 1 mg to 700 mg,
more preferably 5 mg to 100 mg of a compound of the for-
mula I, depending on the condition being treated, the route of
administration and the age, weight and condition of the
patient. Such unit doses may therefore be administered more
than once a day. Preferred unit dosage compositions are those
containing a daily dose or sub-dose (for administration more
than once a day), as herein above recited, or an appropriate
fraction thereof, of an active ingredient. Furthermore, such
pharmaceutical compositions may be prepared by any of the
methods well known in the pharmacy art.

Pharmaceutical compositions of the present invention may
be adapted for administration by any appropriate route, for
example by the oral (including buccal or sublingual), rectal,
topical, inhaled, nasal, ocular, or parenteral (including intra-
venous and intramuscular) route. Such compositions may be
prepared by any method known in the art of pharmacy, for
example by bringing into association the active ingredient
with the carrier(s) or excipient(s). Dosage forms include tab-
lets, troches, dispersions, suspensions, solutions, capsules,
creams, ointments, aerosols, and the like.

In a further embodiment, the present invention provides a
pharmaceutical composition adapted for administration by
the oral route, for treating, for example, rheumatoid arthritis.

In a further embodiment, the present invention provides a
pharmaceutical composition adapted for administration by
the nasal route, for treating, for example, allergic rhinitis.

In a further embodiment, the present invention provides a
pharmaceutical composition adapted for administration by
the inhaled route, for treating, for example, asthma, COPD or
ARDS.
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In a further embodiment, the present invention provides a
pharmaceutical composition adapted for administration by
the ocular route, for treating, diseases of the eye, for example,
conjunctivitis.

In a further embodiment, the present invention provides a
pharmaceutical composition adapted for administration by
the parenteral (including intravenous) route, for treating, for
example, cancer.

Pharmaceutical compositions of the present invention
which are adapted for oral administration may be presented as
discrete units such as capsules or tablets; powders or gran-
ules; solutions or suspensions in aqueous or non-aqueous
liquids; edible foams or whips; or oil-in-water liquid emul-
sions or water-in-oil liquid emulsions.

For instance, for oral administration in the form of a tablet
or capsule, the active drug component can be combined with
an oral, non-toxic pharmaceutically acceptable inert carrier
such as ethanol, glycerol, water and the like. Powders are
prepared by comminuting the compound to a suitable fine
size and mixing with a similarly comminuted pharmaceutical
carrier such as an edible carbohydrate, as, for example, starch
or mannitol. Flavoring, preservative, dispersing and coloring
agent can also be present.

Capsules are made by preparing a powder mixture, as
described above, and filling formed gelatin sheaths. Glidants
and lubricants such as colloidal silica, talc, magnesium stear-
ate, calcium stearate or solid polyethylene glycol can be
added to the powder mixture before the filling operation. A
disintegrating or solubilizing agent such as agar-agar, cal-
cium carbonate or sodium carbonate can also be added to
improve the availability of the medicament when the capsule
is ingested.

Moreover, when desired or necessary, suitable binders,
lubricants, disintegrating agents and coloring agents can also
be incorporated into the mixture. Suitable binders include
starch, gelatin, natural sugars such as glucose or beta-lactose,
corn sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium alginate, carboxymethylcellulose,
polyethylene glycol, waxes and the like. Lubricants used in
these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, and
the like. Disintegrators include, without limitation, starch,
methyl cellulose, agar, bentonite, xanthan gum and the like.
Tablets are formulated, for example, by preparing a powder
mixture, granulating or slugging, adding a lubricant and dis-
integrant and pressing into tablets. A powder mixture is pre-
pared by mixing the compound, suitably comminuted, with a
diluent or base as described above, and optionally, with a
binder such as carboxymethylcellulose, an aliginate, gelatin,
or polyvinyl pyrrolidone, a solution retardant such as paraffin,
a resorption accelerator such as a quaternary salt and/or an
absorption agent such as bentonite, kaolin or dicalcium phos-
phate. The powder mixture can be granulated by wetting with
a binder such as syrup, starch paste, acacia mucilage or solu-
tions of cellulosic or polymeric materials and forcing through
a screen. As an alternative to granulating, the powder mixture
can be run through the tablet machine and the result is imper-
fectly formed slugs broken into granules. The granules can be
lubricated to prevent sticking to the tablet forming dies by
means of the addition of stearic acid, a stearate salt, talc or
mineral oil. The lubricated mixture is then compressed into
tablets. The compounds of the present invention can also be
combined with a free flowing inert carrier and compressed
into tablets directly without going through the granulating or
slugging steps. A clear or opaque protective coating consist-
ing of a sealing coat of shellac, a coating of sugar or polymeric
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material and a polish coating of wax can be provided. Dye-
stuffs can be added to these coatings to distinguish different
unit dosages.

Oral fluids such as solution, syrups and elixirs can be
prepared in dosage unit form so that a given quantity contains
a predetermined amount of the compound. Syrups can be
prepared by dissolving the compound in a suitably flavored
aqueous solution, while elixirs are prepared through the use
of'a non-toxic alcoholic vehicle. Suspensions can be formu-
lated by dispersing the compound in a non-toxic vehicle.
Solubilizers and emulsifiers such as ethoxylated isostearyl
alcohols and polyoxy ethylene sorbitol ethers, preservatives,
flavor additive such as peppermint oil or natural sweeteners or
saccharin or other artificial sweeteners, and the like can also
be added.

Where appropriate, dosage unit compositions for oral
administration can be microencapsulated. The formulation
can also be prepared to prolong or sustain the release, for
example, by coating or embedding particulate material in
polymers, wax or the like.

The compounds of formula I, and salts, solvates and physi-
ological functional derivatives thereof, can also be adminis-
tered in the form of liposome delivery systems, such as small
unilamellar vesicles, large unilamellar vesicles and multila-
mellar vesicles. Liposomes can be formed from a variety of
phospholipids, such as cholesterol, stearylamine or phos-
phatidylcholines.

The compounds of formula I and salts, solvates and physi-
ological functional derivatives thereof may also be delivered
by the use of monoclonal antibodies as individual carriers to
which the compound molecules are coupled. The compounds
may also be coupled with soluble polymers as targetable drug
carriers. Such polymers can include polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamide-phe-
nol, polyhydroxyethylaspartamidephenol, or polyethyl-
eneoxidepolylysine substituted with palmitoyl residues. Fur-
thermore, the compounds may be coupled to a class of
biodegradable polymers useful in achieving controlled
release of a drug, for example, polylactic acid, polyepsilon
caprolactone, polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and
cross-linked or amphipathic block copolymers of hydrogels.

Dosage forms for inhaled administration may conveniently
be formulated as aerosols or dry powders.

For compositions suitable and/or adapted for inhaled
administration, it is preferred that the compound or salt of
formula I is in a particle-size-reduced form, and more pref-
erably the size-reduced form is obtained or obtainable by
micronisation. The preferable particle size of the size-re-
duced (e.g., micronised) compound or salt or solvate is
defined by a D50 value of about 0.5 to about 10 microns (for
example as measured using laser diffraction).

Aerosol formulations, e.g., for inhaled administration, can
comprise a solution or fine suspension of the active substance
in a pharmaceutically acceptable aqueous or non-aqueous
solvent. Aerosol formulations can be presented in single or
multidose quantities in sterile form in a sealed container,
which can take the form of a cartridge or refill for use with an
atomising device or inhaler. Alternatively the sealed con-
tainer may be a unitary dispensing device such as a single
dose nasal inhaler or an aerosol dispenser fitted with a meter-
ing valve (metered dose inhaler) which is intended for dis-
posal once the contents of the container have been exhausted.

Where the dosage form comprises an aerosol dispenser, it
preferably contains a suitable propellant under pressure such
as compressed air, carbon dioxide or an organic propellant
such as a hydrofiuorocarbon (HFC). Suitable HFC propel-
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lants include 1,1,1,2,3,3,3-heptafluoropropane and 1,1,1,2-
tetrafluoroethane. The aerosol dosage forms can also take the
form of a pump-atomiser. The pressurised aerosol may con-
tain a solution or a suspension of the active compound. This
may require the incorporation of additional excipients e.g.,
co-solvents and/or surfactants to improve the dispersion char-
acteristics and homogeneity of suspension formulations.
Solution formulations may also require the addition of co-
solvents such as ethanol. Other excipient modifiers may also
be incorporated to improve, for example, the stability and/or
taste and/or fine particle mass characteristics (amount and/or
profile) of the formulation.

For pharmaceutical compositions suitable and/or adapted
for inhaled administration, it is preferred that the pharmaceu-
tical composition is a dry powder inhalable composition.
Such a composition can comprise a powder base such as
lactose, glucose, trehalose, mannitol or starch, the compound
of formula I or salt or solvate thereof (preferably in particle-
size-reduced form, e.g., in micronised form), and optionally a
performance modifier such as L-leucine or another amino
acid, and/or metals salts of stearic acid such as magnesium or
calcium stearate. Preferably, the dry powder inhalable com-
position comprises a dry powder blend of lactose and the
compound of formula I or salt thereof. The lactose is prefer-
ably lactose hydrate e.g., lactose monohydrate and/or is pref-
erably inhalation-grade and/or fine-grade lactose. Preferably,
the particle size of the lactose is defined by 90% or more (by
weight or by volume) of the lactose particles being less than
1000 microns (micrometers) (e.g., 10-1000 microns e.g.,
30-1000 microns) in diameter, and/or 50% or more of the
lactose particles being less than 500 microns (e.g., 10-500
microns) in diameter. More preferably, the particle size of the
lactose is defined by 90% or more of the lactose particles
being less than 300 microns (e.g., 10-300 microns e.g.,
50-300 microns) in diameter, and/or 50% or more of the
lactose particles being less than 100 microns in diameter.
Optionally, the particle size of the lactose is defined by 90%
or more of the lactose particles being less than 100-200
microns in diameter, and/or 50% or more of the lactose par-
ticles being less than 40-70 microns in diameter. It is prefer-
able that about 3 to about 30% (e.g., about 10%) (by weight or
by volume) of the particles are less than 50 microns or less
than 20 microns in diameter. For example, without limitation,
a suitable inhalation-grade lactose is E9334 lactose (10%
fines) (Borculo Domo Ingredients, Hanzeplein 25, 8017 ] D
Zwolle, Netherlands).

Optionally, in particular for dry powder inhalable compo-
sitions, a pharmaceutical composition for inhaled administra-
tion can be incorporated into a plurality of sealed dose con-
tainers (e.g., containing the dry powder composition)
mounted longitudinally in a strip or ribbon inside a suitable
inhalation device. The container is rupturable or peel-open-
able on demand and the dose of e.g., the dry powder compo-
sition can be administered by inhalation via the device such as
the DISKUS® device (GlaxoSmithKline). Other dry powder
inhalers are well known to those of ordinary skill in the art,
and many such devices are commercially available, with rep-
resentative devices including Aerolizer® (Nowvartis), Air-
max™ (WAX), ClickHaler® (Innovata Biomed), Diskhaler®
(GlaxoSmithKline), Accuhaler (GlaxoSmithKline), Easy-
haler® (Orion Pharma), Eclipse™ (Aventis), FlowCaps®
(Hovione), Handihaler® (Boehringer Ingelheim), Pulvinal®
(Chiesi), Rotahaler® (GlaxoSmithKline), SkyeHaler™ or
Certihaler™ (SkyePharma), Twisthaler® (Schering-Plough),
Turbuhaler® (AstraZeneca), Ultrahaler® (Aventis), and the
like.
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Dosage forms for ocular administration may be formulated
as solutions or suspensions with excipients suitable for oph-
thalmic use.

Dosage forms for nasal administration may conveniently
be formulated as aerosols, solutions, drops, gels or dry pow-
ders.

Pharmaceutical compositions adapted for administration
by inhalation include fine particle dusts or mists, which may
be generated by means of various types of metered, dose
pressurised acrosols, nebulizers or insufflators.

For pharmaceutical compositions suitable and/or adapted
for intranasal administration, the compound of formulaI or a
pharmaceutically acceptable salt or solvate thereof may be
formulated as a fluid formulation for delivery from a fluid
dispenser. Such fluid dispensers may have, for example, a
dispensing nozzle or dispensing orifice through which a
metered dose of the fluid formulation is dispensed upon the
application of a user-applied force to a pump mechanism of
the fluid dispenser. Such fluid dispensers are generally pro-
vided with a reservoir of multiple metered doses of the fluid
formulation, the doses being dispensable upon sequential
pump actuations. The dispensing nozzle or orifice may be
configured for insertion into the nostrils of the user for spray
dispensing of the fluid formulation into the nasal cavity. A
fluid dispenser of the aforementioned type is described and
illustrated in WO-A-2005/044354, the entire content of
which is hereby incorporated herein by reference. The dis-
penser has a housing which houses a fluid discharge device
having a compression pump mounted on a container for con-
taining a fluid formulation. The housing has at least one
finger-operable side lever which is movable inwardly with
respect to the housing to cam the container upwardly in the
housing to cause the pump to compress and pump a metered
dose of the formulation out of a pump stem through a nasal
nozzle of the housing. A particularly preferred fluid dispenser
is of the general type illustrated in FIGS. 30-40 of WO-A-
2005/044354.

The following are examples of representative pharmaceu-
tical dosage forms for the compounds of this invention:

Injectable Suspension (I.M.) mg/ml
Compound of formula I 10
Methylcellulose 5.0
Tween 80 0.5
Benzy! alcohol 9.0
Benzalkonium chloride 1.0
Water for injection to a total volume of 1 ml

Tablet mg/tablet

Compound of formula I 25

Microcrystalline Cellulose 415

Providone 14.0

Pregelatinized Starch 43.5

Magnesium Stearate 2.5

500

Capsule mg/capsule

Compound of formula I 25

Lactose Powder 573.5
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Capsule mg/capsule
Magnesium Stearate 1.5
600
Inhalation Aerosol Per dose
Compound of formula I 100 meg
Oleic Acid 5 meg
Ethanol 1 mg
HFA 227 (1,1,1,2,3,3,3-heptafluoropropane) 75 mg
Dry Powder Inhalation Aerosol Per dose
Compound of formula I 100 meg
Lactose 12.5 mg

It will be appreciated that when the compound of the
present invention is administered in combination with other
therapeutic agents normally administered by the inhaled,
intravenous, oral or intranasal route, that the resultant phar-
maceutical composition may be administered by the same
routes.

It should be understood that in addition to the ingredients
particularly mentioned above, the compositions may include
other agents conventional in the art having regard to the type
of formulation in question, for example those suitable for oral
administration may include flavouring agents.

A therapeutically effective amount of a compound of the
present invention will depend upon a number of factors
including, for example, the age and weight of the animal, the
precise condition requiring treatment and its severity, the
nature of the formulation, and the route of administration, and
will ultimately be at the discretion of the attendant physician
or veterinarian. However, an effective amount of a compound
of formula I for the treatment of diseases or conditions asso-
ciated with inappropriate Syk activity, will generally be in the
range of 5 pug to 100 mg/kg body weight of recipient (mam-
mal) per day and more usually in the range of 5 pgto 10 mg/kg
body weight per day. This amount may be given in a single
dose per day or more usually in a number (such as two, three,
four, five or six) of sub-doses per day such that the total daily
dose is the same. An effective amount of a salt or solvate,
thereof, may be determined as a proportion of the effective
amount of the compound of formula I per se.

Compounds of the present invention, and their salts and
solvates, and physiologically functional derivatives thereof,
may be employed alone or in combination with other thera-
peutic agents for the treatment of diseases and conditions
associated with inappropriate Syk activity. Combination
therapies according to the present invention thus comprise the
administration of at least one compound of formula I or a
pharmaceutically acceptable salt or solvate thereof, or a
physiologically functional derivative thereof, and the use of at
least one other pharmaceutically active agent. The compound
(s) of formula I and the other pharmaceutically active agent(s)
may be administered together or separately and, when admin-
istered separately this may occur simultaneously or sequen-
tially in any order. The amounts of the compound(s) of for-
mula I and the other pharmaceutically active agent(s) and the

10

15

20

25

30

35

40

45

55

60

65

44

relative timings of administration will be selected in order to
achieve the desired combined therapeutic effect.

For the treatment of the inflammatory diseases, rheumatoid
arthritis, psoriasis, inflammatory bowel disease, COPD,
asthma and allergic rhinitis a compound of formula [ may be
combined with one or more other active agents such as: (1)
TNF-c inhibitors such as infliximab (Remicade®), etaner-
cept (Enbrel®), adalimumab (Humira®), certolizumab pegol
(Cimzia®), and golimumab (Simponi®); (2) non-selective
COX-I/COX-2 inhibitors (such as piroxicam, diclofenac,
propionic acids such as naproxen, flubiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic
acid, indomethacin, sulindac, etodolac, azapropazone, pyra-
zolones such as phenylbutazone, salicylates such as aspirin);
(3) COX-2 inhibitors (such as meloxicam, celecoxib, rofe-
coxib, valdecoxib and etoricoxib); (4) other agents for treat-
ment of rheumatoid arthritis including methotrexate, lefluno-
mide, sulfasalazine, azathioprine, cyclosporin, tacrolimus,
penicillamine, bucillamine, actarit, mizoribine, lobenzarit,
ciclesonide, hydroxychloroquine, d-penicillamine, aurothi-
omalate, auranofin or parenteral or oral gold, cyclophospha-
mide, Lymphostat-B, BAFF/APRIL inhibitors and CTLA-4-
Ig or mimetics thereof; (5) leukotriene biosynthesis inhibitor,
S-lipoxygenase (5-LO) inhibitor or 5-lipoxygenase activating
protein (FLAP) antagonist such as zileuton; (6) LTD4 recep-
tor antagonist such as zafirlukast, montelukast and pran-
lukast; (7) PDE4 inhibitor such as roflumilast, cilomilast,
AWD-12-281 (Elbion), and PD-168787 (Pfizer); (8) antihis-
taminic H1 receptor antagonists such as cetirizine, levoceti-
rizine, loratadine, desloratadine, fexofenadine, astemizole,
azelastine, levocabastine, olopatidine, methapyrilene and
chlorpheniramine; (9) al- and a2-adrenoceptor agonist
vasoconstrictor sympathomimetic agent, such as propyl-
hexedrine, phenylephrine, phenylpropanolamine, pseu-
doephedrine, naphazoline hydrochloride, oxymetazoline
hydrochloride, tetrahydrozoline hydrochloride, xylometazo-
line hydrochloride, and ethylnorepinephrine hydrochloride;
(10) anticholinergic agents such as ipratropium bromide,
tiotropium bromide, oxitropium bromide, aclindinium bro-
mide, glycopyrrolate, (R,R)-glycopyrrolate, pirenzepine, and
telenzepine; (11) p-adrenoceptor agonists such as metaprot-
erenol, isoproterenol, isoprenaline, albuterol, formoterol
(particularly the fumarate salt), salmeterol (particularly the
xinafoate salt), terbutaline, orciprenaline, bitolterol mesylate,
fenoterol, and pirbuterol, or methylxanthanines including
theophylline and aminophylline, sodium cromoglycate; (12)
insulin-like growth factor type I (IGF-1) mimetic; (13) glu-
cocorticosteroids, especially inhaled glucocorticoid with
reduced systemic side effects, such as prednisone, predniso-
lone, flunisolide, triamcinolone acetonide, beclomethasone
dipropionate,  budesonide,  fluticasone  propionate,
ciclesonide and mometasone furoate; (14) kinase inhibitors
such as inhibitors of the Janus Kinases (JAK 1 and/or JAK2
and/or JAK 3 and/or TYK?2) such as tofacitinib (Pfizer), bar-
icitinib (Incyte), VX-509 (Vertex), ASP-015K (Astellas),
GLPGO0634 (Galapagos), SB-1578 (SBIO), and AC-430
(Ambit Biosciences); p38 MAPK and IKK2; (15) B-cell tar-
geting biologics such as rituximab (Rituxan®); (16) selective
costimulation modulators such as abatacept (Orencia); (17)
interleukin inhibitors, such as IL-1 inhibitor anakinra (Ki-
neret) and IL-6 inhibitor tocilizumab (Actemra).

The present invention also provides for so-called “triple
combination” therapy, comprising a compound of formula I
or a pharmaceutically acceptable salt thereof together with
beta,-adrenoreceptor agonist and an anti-inflammatory cor-
ticosteroid. Preferably this combination is for treatment and/
or prophylaxis of asthma, COPD or allergic rhinitis. The
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beta,-adrenoreceptor agonist and/or the anti-inflammatory
corticosteroid can be as described above and/or as described
in WO 03/030939 Al. Representative examples of such a
“triple” combination are a compound of formula I or a phar-
maceutically acceptable salt thereof in combination with the
components of Advair® (salmeterol xinafoate and flutica-
sone propionate), Symbicort® (budesonide and formoterol
fumarate), or Dulera® (mometasone furoate and formoterol
fumarate), salmeterol or a pharmaceutically acceptable salt
thereof (e.g., salmeterol xinafoate) and fluticasone propi-
onate.

For the treatment of cancer a compound of formula I may
be combined with one or more of an anticancer agent.
Examples of such agents can be found in Cancer Principles
and Practice of Oncology by V. T. Devita and S. Hellman
(editors), 67 edition (Feb. 15, 2001), Lippincott Williams &
Wilkins Publishers. A person of ordinary skill in the art would
be able to discern which combinations of agents would be
useful based on the particular characteristics of the drugs and
the cancer involved. Such anti-cancer agents include, but are
not limited to, the following: (1) estrogen receptor modulator
such as diethylstibestral, tamoxifen, raloxifene, idoxifene,
LY353381, LY117081, toremifene, fluoxymestero, and
SH646; (2) other hormonal agents including aromatase
inhibitors (e.g., aminoglutethimide, tetrazole anastrozole,
letrozole and exemestane), luteinizing hormone release hor-
mone (LHRH) analogues, ketoconazole, goserelin acetate,
leuprolide, megestrol acetate and mifepristone; (3) androgen
receptor modulator such as finasteride and other Sa-reduc-
tase inhibitors, nilutamide, flutamide, bicalutamide, liaro-
zole, and abiraterone acetate; (4) retinoid receptor modulator
such as bexarotene, tretinoin, 13-cis-retinoic acid, 9-cis-ret-
inoic acid, a-difluoromethylomithine, I1.X23-7553, trans-N-
(4'-hydroxyphenyl) retinamide, and N-4-carboxypheny] reti-
namide; (5) antiproliferative agent such as antisense RNA
and DNA oligonucleotides such as G3139, ODN698,
RVASKRAS, GEM231, and INX3001, and antimetabolites
such as enocitabine, carmofur, tegafur, pentostatin, doxiflu-
ridine, trimetrexate, fludarabine, capecitabine, galocitabine,
cytarabine ocfosfate, fosteabine sodium hydrate, raltitrexed,
paltitrexid, emitefur, tiazofurin, decitabine, nolatrexed, pem-
etrexed, nelzarabine, 2'-deoxy-2'-methylidenecytidine,
2'-fluoromethylene-2'-deoxycytidine, N6-[4-deoxy-4-[N2-
[2(E),4(E)-tetradecadienoyl]glycylamino]-L-glycero-B-L-
manno-heptopyranosyl]adenine, aplidine, ecteinascidin,
troxacitabine, aminopterin, S-flurouracil, floxuridine, meth-
otrexate, leucovarin, hydroxyurea, thioguanine (6-1G), mer-
captopurine (6-MP), cytarabine, pentostatin, fludarabine
phosphate, cladribine (2-CDA), asparaginase, gemcitabine,
alanosine, swainsonine, lometrexol, dexrazoxane, methioni-
nase, and 3-aminopyridine-2-carboxaldehyde thiosemicar-
bazone; (6) prenyl-protein transferase inhibitor including far-
nesyl-protein transferase (FPTase), geranylgeranyl-protein
transferase type 1 (GGPTase-I), and geranylgeranyl-protein
transferase type-11 (GGPTase-II, also called Rab GGPTase);
(7) HMG-CoA reductase inhibitor such as lovastatin, simv-
astatin, pravastatin, atorvastatin, fluvastatin and rosuvastatin;
(8) angiogenesis inhibitor such as inhibitors of the tyrosine
kinase receptors Flt-1 (VEGFR1) and Flk-1/KDR
(VEGFR?2), inhibitors of epidermal-derived, fibroblast-de-
rived, or platelet derived growth factors, MMP (matrix met-
alloprotease) inhibitors, integrin blockers, interferon-c.,
interleukin-12, erythropoietin (epoietin-a), granulocyte-CSF
(filgrastin), granulocyte, macrophage-CSF (sargramostim),
pentosan polysulfate, cyclooxygenase inhibitors, steroidal
anti-inflammatories, carboxyamidotriazole, combretastatin
A-4, squalamine, 6-O-chloroacetyl-carbonyl)-fumagillol,
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thalidomide, angiostatin, troponin-1, angiotensin II antago-
nists, heparin, carboxypeptidase U inhibitors, and antibodies
to VEGF, endostatin, ukrain, ranpirnase, IM862, acetyl-
dinanaline, 5-amino-1-[[3,5-dichloro-4-(4-chlorobenzoyl)
phenyl]methyl]-1H-1,2,3-triazole-4-carboxamide, CM101,
squalamine, combretastatin, RP14610, NX31838, sulfated
mannopentaose phosphate, and 3-[(2,4-dimethylpyrrol-5-yl)
methylene]-2-indolinone (SU5416); (9) PPAR-y agonists,
PPAR-J agonists, thiazolidinediones (such as DRF2725,
CS-011, troglitazone, rosiglitazone, and pioglitazone),
fenofibrate, gemfibrozil, clofibrate, GW2570, SB219994,
AR-H039242, JTT-501, MCC-555, GW2331, GW409544,
NN2344, KRP297, NP0110, DRF4158, NN622, GI1262570,
PNU182716, DRF552926, 2-[(5,7-dipropyl-3-trifluorom-
ethyl-1,2-benzisoxazol-6-yl)oxy|-2-methylpropionic  acid
(disclosed in U.S. Ser. No. 09/782,856), and (2R)-7-(3-(2-
chloro-4-(4-fluorophenoxyl)phenoxy)propoxy)-2-ethyl-
chromane-2-carboxylic acid (disclosed in U.S. Ser. No.
60/235,708 and 60/244,697); (9) inhibitor of inherent multi-
drug resistance including inhibitors of p-glycoprotein (P-gp),
such as [Y335979, XR9576, OC144-093, R101922, VX853
and PSC833 (valspodar); (10) inhibitor of cell proliferation
and survival signaling such as inhibitors of EGFR (for
example gefitinib and erlotinib), inhibitors of ERB-2 (for
example trastuzumab), inhibitors of IGF1R such as MK-0646
(dalotuzumab), inhibitors of CD20 (rituximab), inhibitors of
cytokine receptors, inhibitors of MET, inhibitors of PI3K
family kinase (for example 1.Y294002), serine/threonine
kinases (including but not limited to inhibitors of Akt such as
described in (WO 03/086404, WO 03/086403, WO
03/086394, WO 03/086279, WO 02/083675, WO 02/083139,
WO 02/083140 and WO 02/083138), inhibitors of Rafkinase
(for example BAY-43-9006), inhibitors of MEK (for example
CI-1040 and PD-098059) and inhibitors of mTOR (for
example Wyeth CCI-779 and Ariad AP23573); (11) a bispho-
sphonate such as etidronate, pamidronate, alendronate,
risedronate, zoledronate, ibandronate, incadronate or cimad-
ronate, clodronate, EB-1053, minodronate, neridronate, piri-
dronate and tiludronate; (12) y-secretase inhibitors, (13)
agents that interfere with receptor tyrosine kinases (RTKs)
including inhibitors of c¢-Kit, Eph, PDGF, Flt3 and c-Met;
(14) agent that interferes with a cell cycle checkpoint includ-
ing inhibitors of ATR, ATM, the Chk1 and Chk?2 kinases and
cdk and cdc kinase inhibitors and are specifically exemplified
by 7-hydroxystaurosporin, flavopiridol, CYC202 (Cyclacel)
and BMS-387032; (15) BTK inhibitors such as PCI32765,
AVL-292 and AVL-101; (16) PARP inhibitors including
iniparib, olaparib, AG014699, ABT888 and MK4827; (16)
ERK inhibitors; (17) mTOR inhibitors such as sirolimus,
ridaforolimus, temsirolimus, everolimus; (18) cytotoxic/cy-
tostatic agents.

“Cytotoxic/cytostatic agents” refers to compounds which
cause cell death or inhibit cell proliferation primarily by
interfering directly with the cell’s functioning or inhibit or
interfere with cell mytosis, including alkylating agents, tumor
necrosis factors, intercalators, hypoxia activatable com-
pounds, microtubule inhibitors/microtubule-stabilizing
agents, inhibitors of mitotic kinesins, inhibitors of histone
deacetylase, inhibitors of kinases involved in mitotic progres-
sion, antimetabolites; biological response modifiers; hor-
monal/anti-hormonal therapeutic agents, haematopoietic
growth factors, monoclonal antibody targeted therapeutic
agents, topoisomerase inhibitors, proteasome inhibitors and
ubiquitin ligase inhibitors.

Examples of cytotoxic agents include, but are not limited
to, sertenef, cachectin, chlorambucil, cyclophosphamide,
ifosfamide, mechlorethamine, melphalan, uracil mustard,
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thiotepa, busulfan, carmustine, lomustine, streptozocin,
tasonermin, lonidamine, carboplatin, altretamine, dacarba-
zine, procarbazine, prednimustine, dibromodulcitol, rani-
mustine, fotemustine, nedaplatin, oxaliplatin, temozolomide,
heptaplatin, estramustine, improsulfan tosilate, trofosfamide,
nimustine, dibrospidium chloride, pumitepa, lobaplatin,
satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide,
cis-aminedichloro(2-methyl-pyridine)platinum, benzylgua-
nine, glufosfamide, GPX100, (trans, trans, trans)-bis-mu-
(hexane-1,6-diamine)-mu-[diamine-platinum(II)[bis[di-
amine(chloro)platinum (ID]tetrachloride,
diarizidinylspermine, arsenic trioxide, 1-(11-dodecylamino-
10-hydroxyundecyl)-3,7-dimethylxanthine, zorubicin, doxo-
rubicin, daunorubicin, idarubicin, anthracenedione, bleomy-
cin, mitomycin C, dactinomycin, plicatomycin, bisantrene,
mitoxantrone, pirarubicin, pinafide, valrubicin, amrubicin,
antineoplaston, 3'-deamino-3'-morpholino-13-deoxo-10-hy-
droxycarminomycin, annamycin, galarubicin, -elinafide,
MEN10755, and 4-demethoxy-3-deamino-3-aziridinyl-4-
methylsulphonyl-daunorubicin.

An example of a hypoxia activatable compound is tira-
pazamine.

Examples of proteasome inhibitors include but are not
limited to lactacystin and bortezomib.

Examples of microtubule inhibitors/microtubule-stabilis-
ing agents include vincristine, vinblastine, vindesine, vinzo-
lidine, vinorelbine, vindesine sulfate, 3',4'-didehydro-4'-
deoxy-8'-norvincaleukoblastine, podophyllotoxins (e.g.,
etoposide (VP-16) and teniposide (VM-26)), paclitaxel, doc-
etaxol, rhizoxin, dolastatin, mivobulin isethionate, auristatin,
cemadotin, RPR109881, BMS184476, vinflunine, crypto-
phycin, anhydrovinblastine, N,N-dimethyl-L-valyl-L-valyl-
N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide,
TDX258, the epothilones (see for example U.S. Pat. Nos.
6,284,781 and 6,288,237) and BMS188797.

Some examples of topoisomerase inhibitors are topotecan,
hycaptamine, irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-
O-exo-benzylidene-chartreusin, lurtotecan, 7-[2-(N-isopro-
pylamino)ethyl]-(20S)camptothecin, BNP1350, BNPI1100,
BN80915, BN80942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dimethylamino-2'-deoxy-etoposide, GL331,
N-[2-(dimethylamino)ethyl]-9-hydroxy-5,6-dimethyl-6H-
pyrido[4,3-b]carbazole-1-carboxamide, asulacrine, 2,3-(me-
thylenedioxy)-5-methyl-7-hydroxy-8-methoxybenzo|c]-
phenanthridinium, 5-(3-aminopropylamino)-7,10-
dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,
5,1-delacridin-6-one, N-[1-[2-(diethylamino)ethylamino]-7-
methoxy-9-ox0-9H-thioxanthen-4-ylmethyl |formamide,
N-(2-(dimethylamino)ethyl)acridine-4-carboxamide, 6-[[2-
(dimethylamino)ethyl]amino]-3-hydroxy-7H-indeno[2,1-c]
quinolin-7-one, and dimesna.

Examples of inhibitors of mitotic kinesins include, but are
not limited to inhibitors of KSP, inhibitors of MKLP 1, inhibi-
tors of CENP-E, inhibitors of MCAK, inhibitors of Kif14,
inhibitors of Mphosphl and inhibitors of Rab6-KIFL.

Examples of “histone deacetylase inhibitors™ include, but
are not limited to, vorinostat, trichostatin A, oxamflatin,
PXD101, MG98, valproic acid and scriptaid.

“Inhibitors of kinases involved in mitotic progression”
include, but are not limited to, inhibitors of aurora kinase,
inhibitors of Polo-like kinases (PLK; in particular inhibitors
of PLK-1), inhibitors of bub-1 and inhibitors of bub-R1. An
example of an “aurora kinase inhibitor” is VX-680.

“Antiproliferative agents” includes antisense RNA and
DNA oligonucleotides such as G3139, ODN698, RVASK-
RAS, GEM231, and INX3001, and antimetabolites such as
enocitabine, carmofur, tegafur, pentostatin, doxifluridine, tri-
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metrexate, fludarabine, capecitabine, galocitabine, cytara-
bine ocfosfate, fosteabine sodium hydrate, raltitrexed, palti-
trexid, emitefur, tiazofurin, decitabine, nolatrexed,
pemetrexed, nelzarabine, 2'-deoxy-2'-methylidenecytidine,
2'-fluoromethylene-2'-deoxycytidine, N6-[4-deoxy-4-[N2-
[2,4-tetradecadienoyl]glycylamino]-L-glycero-B-L.-manno-
heptopyranosyl]adenine, aplidine, ecteinascidin, troxacitab-
ine, aminopterin, S-flurouracil, floxuridine, methotrexate,
leucovarin, hydroxyurea, thioguanine (6-TG), mercaptopu-
rine (6-MP), cytarabine, pentostatin, fludarabine phosphate,
cladribine (2-CDA), asparaginase, gemcitabine, alanosine,
swainsonine, lometrexol, dexrazoxane, methioninase, and
3-aminopyridine-2-carboxaldehyde thiosemicarbazone.

Non-limiting examples of suitable agents used in cancer
therapy that may be combined with compounds of formula I
include, but are not limited to, abarelix; aldesleukin; alemtu-
zumab; alitretinoin; allopurinol; altretamine; amifostine;
anastrozole; arsenic trioxide; asparaginase; azacitidine; ben-
damustine; bevacuzimab; bexarotene; bleomycin; bort-
ezomib; busulfan; calusterone; capecitabine; carboplatin;
carmustine; cetuximab; chlorambucil; cisplatin; cladribine;
clofarabine; cyclophosphamide; cytarabine; dacarbazine;
dactinomycin, actinomycin D; dalteparin; darbepoetin alfa;
dasatinib; daunorubicin; degarelix; denileukin diftitox;
dexrazoxane; docetaxel; doxorubicin; dromostanolone pro-
pionate; eculizumab; Elliott’s B Solution; eltrombopag; epi-
rubicin; epoetin alfa; erlotinib; estramustine; etoposide phos-
phate; etoposide; everolimus; exemestane; filgrastim;
floxuridine; fludarabine; fluorouracil; fulvestrant; gefitinib;
gemcitabine; gemtuzumab ozogamicin; goserelin acetate;
histrelin acetate; hydroxyurea; ibritumomab tiuxetan; idaru-
bicin; ifosfamide; imatinib mesylate; interferon alfa 2a; inter-
feron alfa-2b; irinotecan; ixabepilone; lapatinib; lenalido-
mide; letrozole; leucovorin; leuprolide acetate; levamisole;
lomustine; meclorethamine, nitrogen mustard; megestrol
acetate; melphalan, I.-PAM; mercaptopurine; mesna; meth-
otrexate; methoxsalen; mitomycin C; mitotane; mitox-
antrone; nandrolone phenpropionate; nelarabine; nilotinib;
Nofetumomab; ofatumumab; oprelvekin; oxaliplatin; pacli-
taxel; palifermin; pamidronat; panitumumab; pazopanib;
pegademase; pegaspargase; Pegfilgrastim; pemetrexed diso-
dium; pentostatin; pipobroman; plerixafor; plicamycin, mith-
ramycin); porfimer sodium; pralatrexate; procarbazine;
quinacrine; Rasburicase; raloxifene hydrochloride; Ritux-
imab; romidepsin; romiplostim; sargramostim; sargra-
mostim; satraplatin; sorafenib; streptozocin; sunitinib male-
ate; tamoxifen; temozolomide; temsirolimus; teniposide;
testolactone; thioguanine; thiotepa; topotecan; toremifene;
tositumomab; trastuzumab; tretinoin; uracil mustard; valru-
bicin; vinblastine; vincristine; vinorelbine; vorinostat; and
zoledronate.

It will be clear to a person skilled in the art that, where
appropriate, the other therapeutic ingredient(s) may be used
in the form of salts, for example as alkali metal or amine salts
or as acid addition salts, or prodrugs, or as esters, for example
lower alkyl esters, or as solvates, for example hydrates, to
optimise the activity and/or stability and/or physical charac-
teristics, such as solubility, of the therapeutic ingredient. It
will be clear also that, where appropriate, the therapeutic
ingredients may be used in optically pure form.

The combinations referred to above may conveniently be
presented for use in the form of'a pharmaceutical composition
and thus pharmaceutical compositions comprising a combi-
nation as defined above together with a pharmaceutically
acceptable diluent or carrier represent a further aspect of the
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invention. These combinations are of particular interest in
respiratory diseases and are conveniently adapted for inhaled
or intranasal delivery.

The individual compounds of such combinations may be
administered either sequentially or simultaneously in sepa-
rate or combined pharmaceutical compositions. Preferably,
the individual compounds will be administered simulta-
neously in a combined pharmaceutical composition. Appro-
priate doses of known therapeutic agents will be readily
appreciated by those skilled in the art.

Syk inhibition may be determined using the following
assay protocol:

Biological Assay

Homogeneous Time-Resolved Fluorescence (HTRF)
Assay for the Recombinant Human Syk Enzyme:

A recombinant GST-hSyk fusion protein was used to mea-
sure potency of compounds to inhibit human Syk activity. The
recombinant human GST-Syk (Carna Biosciences #08-176)
(5 pM final concentration) was incubated with various con-
centrations of the inhibitor diluted in DMSO (0.1% final
concentration) for 10 minutes at room temperature in 15 mM
Tris-HCI (pH 7.5), 0.01% tween 20, 2 mM DTT in 384 well
plate format. To initiate the reaction the biotinylated substrate
peptide (250 nM final concentration) that contains the phos-
phorylation site for Syk was added with magnesium (5 mM
final concentration) and ATP (25 uM final concentration).
Final volume of the reaction was 10 pL.. Phosphorylation of
the peptide was allowed to proceed for 45 minutes at room
temperature. To quench the reaction and detect the phospho-
rylated product, 2 nM of a Europium-anti-phosphotyrosine
antibody (Perkin Elmer #AD0161) and 70 nM SA-APC (Per-
kin-Elmer #CR130-100) were added together in 15 mM Tris
pH 7.5, 40 mM EDTA, 0.01% tween 20. Final volume of the
quenching solution was 10 pl.. The resulting HTRF signal
was measured after 30 minutes on an EnVision (Perkin-
Elmer) reader using a time-resolved fluorescence protocol.
1C,, was determined following 10-dose titration (10 uM to
0.508 nM) and four parameter logistic curve fitting using the
Merck Assay Data Analyzer. The rhSyk activity (ICs) is
expressed as +++(100 nM or less), ++(between 100 and 1000
nM), +(between 1 and 10 uM).

Example No. rthSYK Activity
1.1 +++
1.2 +++
1.3 +++
1.4 +
1.5 +++
1.6 +++
1.7 +++
1.8 ++
1.9 ++
1.10 +
1.11 +++
1.12 +++
1.13 +++
1.14 +++
1.15 +++
1.16 +++
1.17 +++
1.18 ++
1.19 +++
1.20 ++
1.21 +++
1.22 +++
1.23 ++
1.24 ++
1.25 ++

1.26 ++
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-continued

Example No.

rthSYK Activity

1.27
1.28
1.29
1.30
1.31
1.32
1.33
1.34
1.35
1.36
1.37
1.38
1.39
1.40
141
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.50
1.51
1.52
1.53
1.54
1.55
1.56
1.57
1.58
1.59
1.60
1.61
1.62
1.63
1.64
1.65

++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
++
++
++

+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
++
+++
+++
+++
+++
+++
+++
+++
++
+++
+++
+++
+++
+++
++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
++



US 9,242,984 B2

51 52
-continued -continued
Example No. rthSYK Activity Example No. rthSYK Activity
2.38 ++ 3.17 +++
239 ++ 5 3.18 +ht
240 +++ 3.19 +++
241 -+ ++ 3.20 +++
242 +++ 3.21 +++
243 +++ 3.22 +++
2.44 +++ 3.23 +
245 +++ 10 3.24 "
246 +++ 3.25 +++
247 ++ 3.26 +++
248 ++ 3.27 +++
249 +++ 3.28 +++
2.50 +++ 3.29 +++
2.51 +++ 15 3.30 +++
2.52 +++ 3.31 +++
2.53 +++ 3.32 +++
2.54 +++ 3.33 +++
2.55 +++ 3.34 +++
2.56 +++ 3.35 +++
2.57 +++ 20 3.36 +++
2.58 +++ 3.37 +++
2.59 +++ 3.38 +++
2.60 +++ 3.39 +++
2.61 +++ 3.40 +++
2.62 +++ 3.41 +++
2.63 +++ 3.42 +++
2.64 +++ 25 3.43 +++
2.65 +++ 3.44 +++
2.66 +++ 3.45 +++
2.67 +++ 3.46 +++
2.68 +++ 3.47 +++
2.69 +++ 3.48 +++
2.70 -+ 30 3.49 -+
2.71 +++ 3.50 +++
2.72 +++ 3.51 +++
2.73 +++ 3.52 ++
2.74 +++ 3.53 +++
2.75 +++ 3.54 +++
2.76 +++ 35 3.81 +++
2.77 +++ 3.82 +++
2.78 +++ 3.83 +++
2.79 +++ 3.84 +++
2.80 +++ 3.85 +++
2.81 +++ 3.86 +++
2.82 +++ 40 3.87 +++
2.83 +++ 3.88 +++
2.84 +++ 3.89 +++
2.85 +++ 3.90 +++
2.86 +++ 391 +++
2.87 +++ 3.92 +++
2.88 +++ 3.93 +++
2.89 +++ 45 3.94 +++
2.90 +++ 3.95 +++
291 +++ 3.96 +++
292 +++ 3.97 +++
293 +++ 3.98 +++
2.94 +++ 3.99 +++
2.95 ++ 50 3.100 +++
2.96 +++ 3.101 +++
297 +++ 3.102 +++
298 +++ 3.103 +++
3.1 +++ 3.104 +++
3.2 +++ 3.105 +++
33 +++ 55 3.106 +++
34 +++ 3.107 +++
3.5 +++ 3.108 +++
3.6 +++ 3.109 +++
3.7 +++ 3.110 +++
3.8 +++ 3.111 +++
39 +++ 60 3.112 +++
3.10 +++ 3.113 +++
3.11 +++ 3.114 +++
3.12 ++ 3.115 +++
3.13 ++ 3.116 +++
3.14 ++ 3.117 +++
3.15 +H+ 65 3.118 +H+

3.16 +++ 3.119 +++
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-continued -continued
Example No. rthSYK Activity Example No. rthSYK Activity
3.120 +++ 8.3 +++
3.121 +++ 5 8.4 +++
3.122 +++ 8.5 +++
3.123 +++ 8.6 +++
3.124 +++ 8.7 +++
3.125 +++ 8.8 +++
3.126 +++ 8.9 +++
3.127 +++ 10 8.10 ++
3.128 +++ 8.11 +++
3.129 +++ 8.12 +++
4.1 +++ 8.13 +++
5.1 +++ 8.14 +++
52 +++ 8.15 +++
5.3 +++ 15 8.16 +++
54 +++ 8.17 +++
55 +++ 8.18 +++
5.6 +++ 8.19 +++
5.7 +++ 8.20 +++
5.8 ++ 8.21 +++
5.9 +++ 20 8.22 ++
5.10 +++ 8.23 +++
5.11 ++ 8.24 +++
5.12 +++ 9.1 +++
5.13 ++ 9.2 +++
5.14 +++ 10.1 +++
5.15 +++ 10.2 +++
5.16 +++ 25 10.3 +++
5.17 +++ 10.4 +++
5.18 +++ 10.5 +++
5.19 +++ 10.6 +++
5.20 +++ 10.7 +++
5.21 +++ 10.8 +++
5.22 -+ 30 10.9 -+
5.23 +++ 10.10 +++
5.24 +++ 10.11 +++
5.25 +++ 10.12 +++
5.26 +++ 11.1 +++
5.27 +++ 11.2 +++
5.28 +++ 35 11.3 +++
5.29 +++ 11.4 +++
5.30 +++ 11.5 +++
5.31 +++ 11.6 +++
5.32 +++ 11.7 +++
5.33 +++ 11.8 +++
5.34 +++ 40 11.9 +++
5.35 +++ 11.10 +++
5.36 +++ 11.11 +++
5.37 +++ 11.12 +++
5.38 +++ 11.13 +++
5.39 +++ 11.14 +++
5.40 +++ 11.15 +++
541 +ht 45 11.16 +ht
542 +++ 11.17 +++
6.1 +++ 11.18 +++
6.2 +++ 11.19 ++
6.3 +++ 11.20 +++
6.4 +++ 12.1 ++
6.5 +++ 50 12.2 +++
6.6 +++ 12.3 +++
6.7 +++ 12.4 ++
6.8 +++ 12.5 +++
6.9 +++ 12.6 +++
6.10 ++ 12.7 +++
6.11 +++ 55 12.8 +++
6.12 +++ 12.9 +++
6.13 +++ 12.10 +++
6.14 +++ 12.11 +++
6.15 +++ 12.12 +++
6.16 +++ 12.13 ++
7.1 +++ 60 12.14 +++
7.2 +++ 12.15 +++
7.3 +++ 13.1 +++
7.4 +++ 13.2 +++
7.5 +++ 13.3 +++
7.6 +++ 14 (2 isomers) +H+, +H+
8.1 44 65 15 44

8.2 +++ 16 +++
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-continued -continued
Example No. rthSYK Activity Example No. rthSYK Activity
17 +++ 24.1 +++
18.1 +++ 5 24.2 +++
18.2 ++ 25.1 +++
18.3 +++ 25.2 +++
18.4 ++ 25.3 +++
19.1 +++ 25.4 +++
19.2 ++ 25.5 +++
19.3 +++ 10 25.6 +++
19.4 ++ 25.7 +++
19.5 ++ 25.8 +++
19.6 ++ 25.9 +++
19.7 +++ 25.10 +++
19.8 +++ 26.1 +++
19.9 ++ 15 26.2 +++
19.10 ++ 26.3 +++
19.11 +++ 26.4 +++
19.12 +++ 26.5 +++
19.13 +++ 27.1 +++
19.14 ++ 27.2 +++
19.15 ++ 20 27.3 +++
20.1 +++ 27.4 +++
20.2 +++ 27.5 +++
20.3 +++ 27.6 +++
20.4 +++ 27.7 +++
20.5 +++ 27.8 +++
20.6 +++ 27.9 +++
207 +E 25 27.10 +E
20.8 +++ 27.11 +++
20.9 +++ 27.12 +++
20.10 +++ 27.13 +++
21.1 +++ 27.14 +++
21.2 +++ 27.15 +++
21.3 -+ 30 27.16 -+
21.4 +++ 27.17 +++
21.5 +++ 27.18 +++
21.6 +++ 28.1 +++
21.7 +++ 28.2 +++
21.8 +++ 29.1 +++
21.9 +++ 35 29.2 +++
21.10 +++ 29.3 +++
21.11 +++ 29.4 +++
22.1 +++ 29.5 +++
22.2 +++ 29.6 +++
223 +++ 29.7 +++
22.4 +++ 40 30.1 +++
22,5 +++ 31.1 +++
22.6 +++ 32.1 +++
22.7 +++ 32.2 +++
22.8 +++ 33.1 +++
22.9 +++ 33.2 +++
22.10 +++ 333 +++
22.11 +ht 45 33.4 +ht
22.12 +++
22.13 +++
22.14 s 1C4, values are also provided for the following representa-
2215 S tive compounds:
23.1 +++
23.2 +++ 50
233 +++
234 +++ Ex. No. thSYK ICs,
23.5 +++
23.6 +++ 1.1 65.8
23.7 +++ 2.1 22.1
23.8 +++ 55 3.1 31.2
23.9 +++ 4.1 27.4
23.10 — 5.1 38.5
23.11 - 6.1 2Ll
23.12 +t 7.1 11
8.1 1.0
23.13 +++ 91 20
23.14 +++ 60 10:1 7'4
23.15 +++ 10.4 3.7
23.16 +++ 10.5 504
23.17 +++ 10.6 13
23.18 +++ 10.7 0.7
23.19 +++ 10.8 78
23.20 Ft 65 10.9 4.8

23.21 +++ 10.10 294
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-continued
Ex. No. thSYK ICsq
10.11 3.5
10.12 4.7
11.1 6.2
12.1 110.5
13.1 10.7
14.1 (enantiomer 1, 2) 28.0,10.1

15 59
16 2.7
17 13.9
18 56
19.1 61
20.1 1.7
21.1 3.66
22.1 1.3
22.6 1.7
22.7 2.6
22.8 59
22.9 1.1
22.10 6.7
22.11 25
22.12 74
22.13 3.6
22.14 5.8
22.15 2.6
23.1 1.2
24.1 2.6
24.2 6.2
25.1 3.2
26.1 25.2
27.1 8.6
28.1 575
28.2 7.2
29.1 2.0
30.1 48.3
31.1 34.9
32.1 1.6
32.2 33
33.1 1.6

The suitability of the compounds of formula I as prodrugs
of Syk inhibitors can be tested as described below.

Analysis of Hydrolysis of Prodrug to Parent Species

Hydrolysis Assay:

The stability of prodrugs is investigated in human liver S9
microsomes. [ncubations of prodrugs (10 uM) with liver S9 (1
mg protein/mL) are carried outat 37° C. in a phosphate buffer,
pH 7.4, containing 1 mM NADPH. Control incubations con-
tain BSA (1.1 mg/mL) instead of liver S9 microsomes. Ali-
quots are removed at 0, 5, 15, 30, 60 and 120 min, treat with
4 volumes of acetonitrile containing 2% formic acid and an
internal standard, and centrifuge. The supernatants are ana-
lyzed by LC-MS/MS for prodrug disappearance and appear-
ance of active drug. The half-life of the prodrug is calculated
from the % prodrug remaining at different time points calcu-
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lated from on the peak area ratio relative to t=0. The amount
of active drug generated at the different time points is deter-
mined using a standard curve.

The compounds of this invention may be made by a variety
of methods, including standard chemistry. Any previously
defined variable will continue to have the previously defined
meaning unless otherwise indicated. Illustrative general syn-
thetic methods are set out below and then specific compounds
of the invention are prepared in the Examples.

Compounds of general formula I may be prepared by meth-
ods known in the art of organic synthesis as set forth in part by
the following synthesis schemes. In all of the schemes
described below, it is well understood that protecting groups
for sensitive or reactive groups are employed where necessary
in accordance with general principles of chemistry. Protect-
ing groups are manipulated according to standard methods of
organic synthesis (T. W. Green and P. G. M. Wuts (1991)
Protecting Groups in Organic Synthesis, John Wiley & Sons).
These groups are removed at a convenient stage of the com-
pound synthesis using methods that are readily apparent to
those skilled in the art. The selection of protecting groups as
well as the reaction conditions and order of reaction steps
shall be consistent with the preparation of compounds of
formula I. Those skilled in the art will recognize if a stereo-
center exists in compounds of formula I. Accordingly, the
present invention includes all possible stereoisomers and
includes not only mixtures of stereoisomers (such as racemic
compounds) but the individual stereoisomers as well. When a
compound is desired as a single enantiomer, it may be
obtained by stereospecific or stereoselective synthesis or by
resolution of the final product or any convenient intermediate.
Resolution of the final product, an intermediate, or a starting
material may be affected by any suitable method known inthe
art. See, for example, Stereochemistry of Organic Com-
pounds by E. L. Eliel, S. H. Wilen, and L.. N. Mander (Wiley-
Interscience, 1994).

The following abbreviations are used in the schemes and
examples: Ac=Acetyl; ACN=Acetontrile; AcOH=Acetic
acid; Bn=benzyl; Boc (t-Boc)=t-butyloxycarbonyl; bispin-

bis(pinacolato)diborane; BOP=(Benzotriazol-1-yloxy)tris
(dimethylamino)phosphonium hexafluorophosphate;
DAST=(Diethylamino)sulfur trifluoride;

dba=dibenzylideneacetone; DBAD=di-tert-butyl azodicar-
boxylate; DBU=1,8-Diazabicyclo[5.4.0Jundec-7-ene;
DCE=1,2-dichloroethane; DCM=Dichloromethane; Dibal/
Dibal-H=Diisobutylaluminum hydride; DIPEA/
DIEA=Diisopropylethylamine; DMA=N,N-Dimethyla-
niline; DMAP=N,N-dimethyl-aminopyridine; DME=1,2-
dimethoxyethane; DMF=Dimethyl formamide;
DMSO=Dimethyl-sulfoxide; Dppt=1,1'-Bis(diphenylphos-
phino)ferrocene; EDC=N-(3-Dimethylaminopropyl)-N'-eth-
ylcarbodiimide; EtOAc=Ethyl acetate; HATU=N,N,N',N'-
Tetramethyl-O-(7-azabenzotriazol-1-yl)uronium

hexafluorophosphate; HMDS=Hexamethyldisilazane;
HOBT=1-Hydroxybenzo-triazole; HPLC=High Pressure
Liquid Chromatography IPA=Isopropyl alcohol;
LDA=Lithium diisopropylamide; M=Molar; nCPBA=Meta-
chloroperoxybenzoic acid; Ms=Methanesulfonyl (mesyl);
MTBE=Methyl t-butyl ether; NBS=N-bromosuccinimide;

Ph=phenyl; = NMR=Nuclear = Magnetic = Resonance;
SiDMT=Si-Dimercaptotriazole; TBAF=t-butylammonium
fluoride; TBDMS/TBS=t-butyl dimethylsilyl;
TFA=Trifluoroacetic acid/trifluroacetate;

THF=Tetrahydrofuran; TLC=Thin-layer chromatography;
TMS=Trimethylsilyl; Ts=Toluenesulfonyl (tosyl); TSA=p-
toluenesulfonic acid. Abbreviations for alkyl/cycloalkyl
groups: Me=methyl, Et=ethyl, nPr=n-propyl, iPr=isopropyl,
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t-Bu=tertiary  butyl,
cPen=cyclopentyl,

nBu=n-butyl,
cBu=cyclobutyl,
cHept=cycloheptyl.

Certain compounds set forth below in the examples below
were isolated as isomerically pure or isomerically enriched
compounds, but the configuration, or absolute configuration
of such compounds was not determined at the time of isola-

cPr=cyclopropyl,
cHex=cyclohexyl,

60

tion. Such compounds are identified in the full representative
examples or in accompanying tables using such designations
as “R or S”, “chiral R or S”, and “single stereoisomer.” Typi-
cally, such compounds are further described by referring to
the relative elution characteristic of the isomer from a chiral
chromatography column using descriptions such as “early
eluting”, “late eluting”, “peak 1 of 4, and the like.

SCHEME 1
Rl
X |
R} X N
R4
| SN \_|]
H,N R? N)\N R2 RO” \OR Rl
H
/ 3 Z :
N
Pg/ligand/ j
R W base K2 \\_ /
R
RY | NN o, o l\ﬁj‘l\
B 1
R P
N)\Cl /@\ ,II\I NN R
N
M J
LN R? W \—| / ©)
(6
SnAr /
| Pg/ligand/
/ base
M
Compounds of formula (5) are prepared by reacting chlo-
35 ropyrimidines (1) with anilines (2), followed by Suzuki cou-
pling with boronic ester-substituted pyrazoles (4). Alterna-
tively, compounds of formula (5) are also prepared by
reacting chloropyrimidines (1) with boronic ester-substi-
tuted-anilines (6) by S,Ar reaction, followed by Suzuki cou-
pling with halo-pyrazoles (8).
SCHEME 2
X Il{l
A ;
7
= N
Y Y
i+ )\/lk i 1 \\—|]
~ : 4 )\
Cl R R B
® | Ny | Ny yF Ny RO” OR Il{l
(10) J\ /]\J\ @
N,
N)\ NI, Pg/ligand/base N/ N AN R? N/
H Pg/ligand/ E \\_ /
®) an base "
R3 Ny vZ >y
I|{l R! RY | )\ )\J\
N 4 | SN N ®
-,
N )\
x \—|] \ ] N cl ©)
Ro”Nor )
SyAr
@ v
LN R2 Pg/ligand/base N R2

12)

13)
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Reaction of substituted-aryl amines (9) with aryl chlorides
(10) in the presence of Pd catalyst, followed by Suzuki cou-
pling with boronic ester-substituted-pyrazoles (4) affords

62

compound 5. Anilines (12) reacted with boronic ester-substi-
tuted-pyrazoles (6), followed by S,,Ar with chloropyrimdines
(1) also affords compounds (5).

SCHEME 3

0
OH
N—N
/ R
R3 Y
R4
(1
=
N N x R2
18) R o
0

f St
P x7 Dw
© R s
17 R‘t\f\Y v# | Base
N)\N A R2
i

RY

.
}\I—N
R? 7
RAt\f\Y vZ |
N)\N A R?
R? H

(16)

N N R?

23)

Pyrazoles (14) are reacted in several ways. Compounds of
formula (16) are prepared by reaction of pyrazoles (14) with
alkyl halides (15) in the presence of base. Reaction of pyra-
zoles 14 with P-lactones (17) yields compound (18) while
reaction of (14) with epoxides (22), commercially available

65 or prepared from the corresponding ketone (21), yields com-
pounds (23). Alternatively, pyrazoles 14 are reacted with

alkenes (19) to afford compounds (20).

Ry
Rg Ry
DBU 19 R, Rs
Rg
Rio N_I\\I
Ry R3 AN
N R4
oH Z N
/ J\
X
N N R?
i1
(20)
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SCHEME 4
0
Re
N -~
H
R3
R4
(]
)\
R4 N
0
0
RC
K o”
O OR
NH,R¢ o
EDC, HOBT X
OR @n (28)
BOP Base
0 0
OH OR¢
RCOH, Acid
R4 - = R
(25)
lNHZRe
0
Re
N/
H
R4

26)

Carboxylic acids (24) are converted to the esters (25) in the (14) with an ester-substituted-epoxide (27) or ester-substi-
presence of an alcohol and acid. Subsequently, esters (25) . tuted-alkyl halide (28). Carboxylic acid (24) can be directly
react with a commercially available amine to afford amide converted to the amide (29) by EDC or BOP coupling with
(26). Esters (25) are also prepared by reaction of pyrazole commercially available amines.
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-continued
SCHEME 5
oH
5 N—N
. 3 / OH
R
/ 0s0y4
R} / —_— R
NMO 10 Xy
R4
Sy | )\
| )\ ’ i ¢
=
N N R?
N s 31
(30)
Dihydroxylation of the olefins (30) provides diols 31.
SCHEME 6
0 0
HO RS X HO
OH ” )\ oH
H | Ny y# |Y -
N_I\\I N/I\ N )\/k R2 N —I\\I
H
AN (1) . AN
RC\ Pd/ligand/base
o PN NN 7
o: ; 0 e} | Y Y |Y
)\ )\/k
b O M N N A R2
27
7 (33) (34
HN—N
X
B R? X
o No )
K
Ny
. | )\ /\RC
/TR = N—N
(32) A N H R /
PhsP/DEAD / . 4
HO R¢ S ® 0
~ Pd/ligand/base R
B N

o \o |
A g
N N R?
H

(35) (36)
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Boronic ester-substituted-pyrazoles (32) are alkylated by
reaction with epoxides (27) or by Mitsonobu reaction with
commercially available alcohols. Boronic esters (33) and (35)
subsequently undergo Suzuki reaction to afford compounds
(34) and (36), respectively.

SCHEME 7
i
0
NaNj
N—N SO;HCH3
/ -
R? 7
R4
(]
/I\
N g R?
37
0
NH
N—N
R? 7
R4
(]
)\
N N R?
H

(39)

Compounds (38) are prepared by azido-Schmidt reaction
of (37).

SCHEME 8

o/w
S |
7—N
R’ 7
R? | Ny
N)\N R?

H
(39)

HClL
—_—
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-continued

}‘I_N NaBH,
R? 7
R4
]
)\
N g R?
(40)
OH
N—N
R? 7
R4

Rr2

(]
)\
N N
H
(41

Acid deprotection of ketals (39), followed by NaBH,
reduction of ketones (40) affords alcohols (41).

SCHEME 9
0
e
N—N
/ OH NH;
R? 7
R4
(]
)\
N N R?
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R3
0
R4
N
= L
P
N—N
/ o N Cl
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SNAI
H,N R2
43)
0
NH,
N—N
/ OH
R? 7
R4
()
)\
N N R?
H
(44)

Compounds (44) are prepared by reaction of (42) with
ammonia to afford amide (43) and subsequent S Ar reaction
with chloropyrimidine (1).

SCHEME 10
HO
N—N
/ NI kocn,
o HCl
R3
R4
| N
)\
N g R?
(45)
HO
0
}\I—N N\(
R3 # NH,
R4
]
)\
N N R?
it
(46)

Compounds (46) are prepared by treating amines (45) with
potassium cyanate.

70
SCHEME 11
1. O, R
5 O/
10 N/\ \ K3PO,
R? Br N
H
R? N o 48
15 2. 1M NaOH
P
N N R2
H
@47
20
25
O, R
30 /
(6]
35 / \
N,
R} N
R4
40 A NZ
F
N N R?
H
(49)
45
Compounds of formula (49) are prepared by S,/Ar reaction
with aryl bromides (47) and substituted pyrazoles (48), fol-
lowed by base hydrolysis.
50
SCHEME 12
1 R!
55
I
\N Rla
R} Br H
60 (52)
RY Cul, ligand, base
XN , ,
| J\ 2. M NaOH
=
N N R?
H
65
(50)
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(1)
13 ORc
Br o)
/ 67
Compounds of formula (51) are prepared by a Cu pro- \ -
. . . . 20 N BulLi, -78 C.
moted coupling with aryl bromides (50) and substituted pyra- N
zoles (48), followed by base hydrolysis. H
(55)
25
SCHEME 13
1. Cu coupling 30
Rs X
R | D
F 35
R N N R
H
/ \ (53)
N. . .
\N R 2. Hydrolysis (optional)
H 40
(52)
45
(@]
HO 1. Cu coupling
0 ORc R, X
I\ e N
N\N | )\ ~
H N N R;
R H
58)
55 (53)
/ \ R 2. Hydrolysi
N\ o . Hydrolysis
R, N R
R, 1O ORc
| Xy vZ | 60
)\ I\
N N \ R3 N\N
H H
(54)

65 (59)
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(¢]
HO
ORc 5
A
Ry N
Ry | \Y jﬁ\ 10
N)\g x R,

(60) 15
OR
(¢]
oI 20
HO
TN
N 25
Ry N
Ry
oue
)\ 30
N N R
H
(61)
35

Pyrazole (52) can undergo Cu coupling with an aryl halide
(53) to afford substituted pyrazole (54). In a more specific
fashion, bromopyrazole (55) can react with ketones (56) or
(57) to afford a substituted pyrazole (58) or (59) which can 40
undergo Cu coupling with aryl halide (53). Hydrolysis of the
ester moiety affords (60) or (61).

SCHEME 14
" R” 0
n O)J\ R?
B)
=12
Rs3 0
PN X =Cl, Br
X 0 Rs4 m=1,2

(1)
Alkylation

74
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RX
R HO)\RJ’ R4
Mitsunobu |
conditions
(A1) A)
R” 0
J\ )I\ R x-cLB
x7 o o~ e
(@]
Alkylation
R4

As shown in Scheme 14, compounds of structural subtype 30
(A) are prepared from compounds of structural type (Al) SCIIEME 16
(where substituent R' contains a carboxylic acid) by a Mit- -
sonobu reaction with various primary and secondary alco-
hols, R"R*CHOH. Compounds of structural subtype (B) are
prepared by the alkylation of compounds of structural type 35
(A1) (where R” contains a carboxylic acid) by alkyl halides of
formula (B1). Compounds of structural subtype (C) are pre-

N= N
pared by the alkylation of compounds of structural type (A1, —_—
where R' contains a carboxylic acid) by alkyl halides of Ry
formula (C1). Note: Ring C as depicted in Schemes 14 and 15 40
represent the various pyrazolyl isomers and R' represents |
those R' substituents capable of bearing a carboxylic acid
group.

45
SCHEME 15
R3
R* NC
N yal TMS—CHN, o
_—
| )\ MeOH/DCM >0
N N R
55
R4
R4
60 |

As shown in Scheme 15, compounds of structural subtype g5
(D) are prepared by the reaction of the carboxylic acid (A1) As shown in Scheme 16, epoxide (60) can react with
with trimethylsilyldiazomethane and methanol. sodium cyanide to afford aryl hydroxy nitrile (61).
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SCHEME 17
R
R R R R
HN—N OH R \ R R OH
() |
R; R™ 'R 23 N—N _
N © § \ 0504 N—-N R OH
_— —_—
| \)Y\ YI ~ PPhs, DBAD Ry NMO R e
Z
N L CL D
& o
N g R, N)\g N R,
(14) (63) (64)
O, (6]
R g7
Pd
Coupling m\ﬁY =
I
N)\N # Rs
H
(68)
HN/N\
<
R
R R Br X
R LAH R 52 ~N
L LA fOH _ | T\?
DBAD, PPh; ~
R R R R RT R
Br
(65) (66) (67)
A shown in Scheme 17, Mitsonobu-type reaction of pyra-
zole (14) with alcohol (62), followed by dihydroxylation
affords diol (64). Alternatively, reduction of ketone (65) with 45 -continued
LiAlH, affords alcohol (66) which can undergo a Mitsonobu-
type reaction with bromopyrazole (52). A palladium-cata-
lyzed coupling of bromide (67) and boronic ester (68), fol- HO  CF;
lowed by dihydroxylation also affords (64). N
50

SCHEME 18

55

CF;TMS, CsF
THF

60

65

As shown in Scheme 18, the ketone (69) can react with
trifluoromethyltrimethyl silane to afford aryl alcohol (70).
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SCHEME 19
5 R
1.R
><(I) Base 7_N
R
22) R S
2 R; X Pd
J\ Coupling 10 x X X = A%
YZ >y

'R“ﬁi

~

an

LA
A AN

15 (16)

As shown in Scheme 19, reaction of the epoxide (22) with
pyrazole (32), directly followed by palladium-catalyzed cou-
pling with aryl halide (11) affords compound (16).

SCHEME 20
o)
o NH R
>—OH R R
3
(712)

Amide Coupling
—_—

()

RX, Base

As shown in Scheme 20, amine (71) can undergo an amide
coupling to afford compound (73). Amine (71) can also be
alkylated to afford compound (74).

65
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SCHEME 21
R X
Ry Bispin
Xv vZ Pd/ligand/sovlent
|
=
N N R
H
(75)
@) O
R N
Ry
L D)
=
N N AN R,
(76)

As shown in Scheme 21, reaction of aryl halides (75) with
bispin affords boronic esters (76).

Compounds of Formula I can be prepared according to the
procedures described in the Schemes (above) and the
Examples herein, using appropriate materials and are further
exemplified by the following specific examples. The com-
pounds exemplified are illustrative of the invention and are
not, however, to be construed as limiting the scope of the
invention in any manner. The examples further illustrate
details for the preparation of the compounds of the present
invention. Those skilled in the art will readily understand that
known variations of protecting groups, of reagents, as well as
of the conditions and processes of the following preparative
procedures, can be used to prepare these compounds. Itis also
understood that whenever a chemical reagent is not commer-
cially available, such a chemical reagent can be readily pre-
pared by those skilled in the art by either following or adapt-
ing known methods described in the literature. All
temperatures are degrees Celsius unless otherwise noted.
Mass spectra (MS) were measured either by electrospray
ion-mass spectroscopy (ESI) or by atmospheric pressure
chemical ionization mass spectroscopy (APCI).

EXAMPLES
Preparative Example 1
Preparation of Precursors Useful in Preparing
Compounds of Formula (I) Containing

Pyrimidinylaminophenyl Substructures

The following representative methods in this example were
used to prepare synthetic intermediates useful in preparation

w
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of final compounds which contain pyrimidinylaminophenyl
substructures, and are indicated in the tables as applied.

Preparative Example 1.1

N-(3-bromo-5-methylphenyl)-4-(triftuoromethyl)
pyrimidin-2-amine

2-Chloro-4-(trifluoromethyl)pyrimidine (182 g, 995
mmol) and methanesulfonic acid (97.5 g, 1.02 mol) were
added sequentially to a solution of 3-bromo-5-methylaniline
(162.5 g, 874 mmol) in 1,4-dioxane (2 L). The resulting
solution was heated to reflux overnight then cooled and con-
centrated under reduced pressure. The residue was diluted
with water (2 L), adjusted to pH 7-8 with aqueous sodium
bicarbonate solution and extracted with EtOAc (2x2 L). The
organic layers were combined, washed with water (2x2 L),
dried over anhydrous sodium sulfate and concentrated under
reduced pressure to afford N-(3-bromo-5-methylphenyl)-4-
(trifluoromethyl)pyrimidin-2-amine (200 g, 602 mmol, 69%)
as a light yellow solid. MS ESI caled. For C, H;BrF;N,
[M+H]* 332, 334.0. found 332, 334. "H NMR (400 MHz,
CDCl,): 0 8.68 (d, I=4.9 Hz, 1H), 7.79 (s, 1H), 7.30 (s, 2H),
7.10-7.06 (m, 2H), 2.36 (s, 3H). Synthetic Reference: PCT
Int. Appl., 2011075517, PCT Int. Appl., 2011075515.

The intermediates in the following table were prepared
according to the method described for Preparative Example
1.1 or methods described in PCT publication No. WO2011/
075517. 'H NMR data is provided when [M+H]* was not
available.

M+ H]* [M+H]*"
Prep. Ex. Structure Chemical Name Cale’d Observed
1.2 Br N-(3-bromo-5- 278 278
methylphenyl)-4-
methylpyrimidin-2-amine
Z N
PN
N

Tz
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Prep. Ex.

Structure

Chemical Name

M+ H]*"
Cale’d

M + H]"
Observed

1.3

14

1.5

1.6

1.7

1.8

\O
<
SN

Br

Br
Z N
\NJ\N
H

TBSO

Br

Br

N-(3-bromo-5-
methylphenyl)-4-
methoxypyrimidin-2-
amine

N-(3-bromo-5-
methylphenyl)-4-
cyclopropylpyrimidin-2-
amine

N-(3-bromo-5-
methylphenyl)-5-chloro-
4-methylpyrimidin-2-
amine

N-(3-bromo-5-
methylphenyl)-5-chloro-
4-methoxypyrimidin-2-
amine

N-(3-bromo-5-
methylphenyl)-4-(2-
{[tert-
butyl(dimethyl)silylJoxy}
ethoxy)pyrimidin-2-
amine-methane (1:2)

N-(3,5-dibromophenyl)-
4-methylpyrimidin-2-
amine

294

304

312

328

440

343

294

304

312,314

'H NMR (600 MHz,
DMSO-d®) §9.81 (s,
1H), 8.28 (s, 1H),
7.84 (s, 1H), 7.46 (s,
1H), 6.93 (s, 1H),
3.97 (s, 3H), 2.22 (s,
3H).

440
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Preparative Example 1.9

N-(3-bromo-5-cyclopropylphenyl)-4-methylpyrimi-
din-2-amine

Br
B
N)\N
H

N-(3,5-bibromophenyl)-4-methylpyrimidin-2-amine (3.6
g, 10.5 mmol) and PdCI2(dppf)-CH,Cl, adduct (0.69 g, 0.84
mmol) were added to a solution of dioxane (40 mL) and
sodium carbonatel (10.50 mL, 20.99 mmol) followed by
cyclopropyl boronic acid (1.04 g, 12.07 mmol). A condenser
was placed on top and the flask with evacuated and purged
with Argon gas then the reaction mixture was heated to 112°
C. overnight. The reaction mixture was cooled, diluted with
EtOAc (100 mL), saturated sodium bicarbonate (30 mL) and
the layers were separated. The organic layer was washed with
brine, dried over anhydrous sodium sulfate and concentrated
under reduced pressure. The residue was purified by reverse
phase HPLC (ACN/water with 0.1% TFA modifier). The
desired fractions were diluted with brine and saturated
sodium bicarbonate, extracted with EtOAc. The organic layer
was dried over anhydrous sodium sulfate and concentrated to
afford N-(3-bromo-5-cyclopropylphenyl)-4-methylpyrimi-
din-2-amine. MS ESI calc’d for C,,H, ,BrN; [M+H]" 304.
found 304.

Preparative Example 1.10

N-(3-bromo-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)acetamide

Br

Step 1:

pTsOH (2.98 g, 15.67 mmol). was added to a solution of
3-bromo-5-nitroaniline (3.4 g, 15.7 mmol) and 2-chloro-4-
(trifluvoromethyl)pyrimidine) (2.27 mL, 18.80 mmol) in diox-
ane (78 ml) at room temperature, under nitrogen. The mixture
became heterogeneous instantly and upon heating, a solution
was obtained. The mixture was stirred at 100° C. for 18 hours
then cooled to room temperature and concentrated under
reduced pressure. Saturated sodium bicarbonate and dichlo-
romethane were added, the organic phase was recovered
using a phase separator and then concentrated under reduced
pressure. The residue was washed in hexanes/ether and fil-
tered to afford N-(3-bromo-5-nitrophenyl)-4-(trifluorom-
ethyl)pyrimidin-2-amine.

15

20

25

30

35

40

45

86
Step 2:

N-(3-Bromo-5-nitrophenyl)-4-(trifluoromethyl)pyrimi-
din-2-amine (4.76 g, 13.11 mmol) was dissolved in ethanol
(131 ml) and saturated solution of NH,Cl (1 mL) was added
followed by Fe (3.66 g, 65.5 mmol). The reaction mixture was
stirred at 80° C. for 30 minutes then cooled to room tempera-
ture. The solution was filtered through a short pad of silica gel
and eluted with EtOAc. The phase were separated, the organ-
ics were dried, filtered, concentrated under reduced pressure
to afford 5-bromo-N-[4-(trifluoromethyl)pyrimidin-2-yl]
benzene-1,3-diamine as a beige powder.
Step 3:

5-Bromo-N-[4-(trifluoromethyl)pyrimidin-2-yl|benzene-
1,3-diamine (1.06 g, 3.19 mmol) was dissolved in dichlo-
romethane (15.9 ml) and pyridine (0.28 ml, 3.51 mmol) was
added. The solution was cooled to 0° C. and then, acetyl
chloride (0.23 ml, 3.19 mmol) was added drop wise. The
reaction mixture was stirred at 0° C. for 1 hour. Water and
dichloromethane were added and the organic phase was sepa-
rated, dried and concentrated under reduced pressure to
afford  N-(3-bromo-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)acetamide as a beige powder. 'H NMR (400
MHz, Acetone-d,) 8 9.37 (s, 1H), 9.32 (s, 1H), 8.83 (d, J=6
Hz, 1H), 7.97 (s, 1H), 7.95 (s, 1H), 7.74 (s, 1H), 7.27 (d, =6
Hz, 1H), 2.10 (s, 3H).

Preparative Example 1.11

5-Fluoro-4-methoxy-N-[3-methyl-5-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)phenyl|pyrimidin-2-

amine
@) (0]
OMe ~ B/
F.
&
)\
N N
H

Methanesulfonic acid (0.13 mL, 1.97 mmol) was added to
a solution of 2-chloro-5-fluoro-4-methoxypyrimidine (0.32
g, 1.97 mmol) and 3-methyl-5-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)aniline (0.40 g, 1.72 mmol) in dioxane (17
mL). The reaction mixture was heated at 100° C. overnight.
The reaction was then cooled to room temperature, diluted
with EtOAc, washed with water, dried over magnesium sul-
fate, filtered and concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel
to afford 5-fluoro-4-methoxy-N-[3-methyl-5-(4,4,5,5-tet-
ramethyl-1,3,2-dioxaborolan-2-yl)phenyl|-pyrimidin-2-
amine MS ESI calc’d for C, H,,BFN,O, [M+H]*360. found
360. 'H NMR (500 MHz, DMSO-dy) 8 9.51 (s, 1H), 8.27 (d,
J=3.2, 1H), 8.00 (s, 1H), 7.57 (s, 1H), 7.07 (s, 1H), 4.01 (s,
3H), 2.25 (s, 3H), 1.26 (s, 12H).

The intermediates in the following table were prepared
according to the method described for Preparative Example
1.11, or according to methods described in U.S. Patent Appli-
cation Publication No. 2012-0277192 Al.
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Exact Mass [M + H]*

Prep. Ex. Structure Chemical Name M+ H]* Found
1.12 N-[3-(4,4,5,5-tetramethyl- 366 366

1,3,2-dioxaborolan-2-

yl)phenyl]-4-

(trifluoromethyl)pyrimidin-2-

O\ B /O amine

1.13 4-methoxy-N-[3-methyl-5- 342 342
(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-
o 0 yl)phenyl]pyrimidin-2-amine
~5 Ny
N
<
N N
H
1.14 5-fluoro-4-methyl-N-[3- 344 344
methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-
Il o yl)phenyl]pyrimidin-2-amine
~ B/
F.
]
)\
N N
H
1.15 4-(1-methylethyl)-N-[3- 354 354
methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-
4 1 yl)phenyl]pyrimidin-2-amine
~ B/
]
)\
N N
H
1.16 5-chloro-4-methoxy-N-[3- 376 376
methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-
a4 1 yl)phenyl]pyrimidin-2-amine
~ B/
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Exact Mass [M + H]*
Prep. Ex. Structure Chemical Name M+ H]* Found

1.17 4-(difluoromethyl)-N-[3- 362 362
methyl-5-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-

yl)phenyl]pyrimidin-2-amine

1.18 4-methyl-N-[3-methyl-5- 326 326
(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-
0 0 yl)phenyl]pyrimidin-2-amine

1.19 5-chloro-4-methyl-N-[3- 360 360
methyl-5-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-

yl)phenyl]pyrimidin-2-amine

Cl

1.20 4-cyclopropyl-N-[3-methyl-5- 352 352
(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-
0 0 yl)phenyl]pyrimidin-2-amine

1.21 N-[3-methyl-5-(4,4,5,5- 380 380
tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl]-4-
(trifluoromethyl)pyrimidin-2-

~N_ amine
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-continued
Exact Mass [M + H]*
Prep. Ex. Structure Chemical Name M+ H]* Found
1.22 4-(1-methylethoxy)-N-[3- 370 370
methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-
)\ a4 yl)phenyl]pyrimidin-2-amine
~N
O B/
(]
)\
N N
H
1.23 4-methyl-N-[3-(4,4,5,5- 312 312

=y
PN

tetramethyl-1,3,2-
dioxaborolan-2-

yl)phenyl]pyrimidin-2-amine

Preparative Example 1.24 45

Methyl (28)-3-[4-(3-{[4-(1-fluoroethyl)pyrimidin-2-
yl]amino }-5-methylphenyl)-1H-pyrazol-1-yl]-2-

F
N
SN

hydroxypropanoate

OH

50

55

60

65

2-Chloro-4-(1-fluoroethyl)pyrimidine (58 mg, 0.36 mmol)
and acetic acid (0.022 m[, 0.38 mmol) were added to an
oven-dried flask containing methyl (2S)-3-[4-(3-amino-5-
methylphenyl)-1H-pyrazol-1-yl]-2-hydroxypropanoate (100
mg, 0.36 mmol) in dioxane (1.2 mL). The mixture was stirred
for 3 hours at 120° C. then cooled to room temperature,
diluted with water, and extracted with EtOAc (3x). The com-
bined organic layers were dried over sodium sulfate, filtered
and concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (2 to 100%
BtOAc/hexanes) to afford methyl (2S)-3-[4-(3-{[4-(1-fluoro-
ethyl)pyrimidin-2-yl]amino }-5-methylphenyl)-1H-pyrazol-
1-y1]-2-hydroxypropanoate. =~ MS  ESI  caled.  for
C,oH,,FN.O; [M+H]* 400. found 400.

The intermediates in the following table were prepared
according to the method described for Preparative Example
1.24
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R2

Prep. Ex. R! R? R®  Chemical Name

Exact Mass
M+ H]*

M + H]*
Found

1.25 0 CH, tbutyl
yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-yl)-2-
hydroxypropanoate

o
HO

1.26 0 CH; i-propyl

[4-(3-methyl-5-{[4-

Methyl (25)-3-(4-{3-[4-

tert-butylpyrimidin-2-

Methyl (2S)-2-hydroxy-3-

410 410

396 396

(propan-2-yl)pyrimidin-2-

1.27 0 CH, CHF,

yl]amino }phenyl)-1H-
pyrazol-1-yl]propanoate

Methyl (28)-3-[4-(3-{[4-

404 404

(difluoromethyl)pyrimidin-

2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-2-
hydroxypropanoate

o
HO

Preparative Example 1.28

4-(2-{[tert-Butyl(dimethyl)silyl]oxy }ethoxy)-2-chlo- 40
ropyrimidine
TBSO\L 45
O
N 50
N
| )\
N Cl

55
Step 1:
mCPBA (3.92 g, 17.5 mmol) was added to a stirred mixture
of 2-chloro-4-(methylsulfanyl)pyrimidine (1.5 g, 7.0 mmol)
in dichloromethane (35.0 mL) at 0° C. The reaction mixture
was warmed to room temperature, stirred for 1.5 h and then 60
diluted with aqueous sodium thiosulfate. The solution was
stirred for 10 min then saturated sodium bicarbonate was
added and the mixture was extracted with dichloromethane.
The combined organics were washed with brine, dried over
sodium sulfate, filtered, and concentrated under reduced pres-
sure. The residue was purified by column chromatography on
silica gel (0 to 100% EtOAc/hexanes) to afford 2-chloro-4-

65

(methylsulfonyl)pyrimidine as a white solid. MS ESI caled.
for C;H;CIN,O,S [M+H]* 193. found 193.
Step 2:

Potassium carbonate (0.89 g, 6.45 mmol) was added at
room temperature to an oven-dried, nitrogen cooled flask
containing a suspension of ethylene glycol (1.3 mlL, 23.4
mmol) in DMF (29 mL) and the mixture was then stirred for
15 minutes. 2-Chloro-4-(methylsulfonyl)pyrimidine (1.13 g,
5.86 mmol) was then added. The solution was stirred for 1.5
h at room temperature, then diluted with EtOAc (30 mL) and
washed with 1:1 water:brine (3x50 mL). The organic extracts
were dried over sodium sulfate, filtered, concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel (0 to 100% EtOAc/hexanes) to
afford 2-[(2-chloropyrimidin-4-yl)oxy|ethanol as a pale yel-
low solid. MS ESI caled. for C;HCIN,O, [M+H]* 175.
found 175.

Step 3:

2-[(2-Chloropyrimidin-4-yl)oxy|ethanol (416 mg, 2.38
mmol) in dichloromethane (9.5 mL) at 0° C. was added to an
oven-dried, nitrogen cooled vial containing imidazole (389
mg, 5.72 mmol). The solution was stirred for 10 minutes.
TBS-C1 (424 mg, 2.81 mmol) was added and the reaction
mixture was stirred at room temperature for 2 h then, diluted
with water. The organic layer was separated, dried over
sodium sulfate, filtered, and concentrated under reduced pres-
sure to afford 4-(2-{[tert-butyl(dimethyl)silyl]oxy }ethoxy)-
2-chloropyrimidine as a clear, yellow oil. MS ESI calcd. for
C,,H,,CIN,0,Si [M+H]* 289. found 289. '"H NMR (500
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MHz, CDCl,) & 8.28 (d, J=5.7, 1H), 6.67 (d, J=5.7, 1H),
4.62-4.30 (m, 2H), 4.02-3.87 (m, 2H), 0.87 (s, 9H), 0.06 (s,
6H).

Preparative Example 1.29

Methyl (25)-3-[4-(3-amino-5-methylphenyl)-1H-
pyrazol-1-yl]-2-hydroxypropanoate

\

20

LN

96

Butyl di-1-adamantylphosphine (1.07 g, 2.98 mmol),
Pd(OAc), (0.33 mg, 1.49 mmol), dioxane (12 mL) and water
(2.4 mL) were added to an oven-dried flask and stirred for 10
minutes. 3-bromo-5-methylaniline (1.58 g, 8.51 mmol),
methyl (2S5)-2-hydroxy-3-[4-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-1H-pyrazol-1-yl|propanoate (3.5 g, 10.64
mmol), and potassium fluoride (1.24 g, 21.3 mmol) were
added followed by additional dioxane (12 mL). The mixture
was heated to 95° C. overnight then cooled to room tempera-
ture, filtered and diluted with water. The mixture was
extracted with EtOAc (3x) and the combined organic layers
were washed with brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (0 to 80%
EtOAc/hexanes) to afford methyl (25)-3-[4-(3-amino-5-me-
thylphenyl)-1H-pyrazol-1-yl]-2-hydroxypropanoate. =~ MS
ESIcaled. for C, ,H, N,O, [M+H]* 276. found 276. 'H NMR
(500 MHz, DMSO-d,) 6 7.88 (s, 1H), 7.67 (s, 1H), 6.51 (s,
2H),6.21 (s, 1H), 5.90(d, J=6.1 Hz, 1H), 4.93 (s, 2H), 4.43 (tt,
J=4.6 Hz, 9.2 Hz, 1H), 4.36 (d, J=4.2 Hz, 1H), 4.27-4.21 (m,
1H), 3.63 (s, 3H), 2.14 (s, 3H).

The intermediates in the following table were prepared
according to the method described for Example 1.29.

Prep.
Ex. R!

Exact
Mass
M+ H]+

M+ H]+
R? R3 Chemical Name Found

1.30 o

131 0

132 0

o
HO

1.33 o]

CH, CH, Methyl (28)-2- 368 368
hydroxy-3-(4-{3-

methyl-5-[(4-

methylpyrimidin-2-

yl)amino]pheny! }-

1H-pyrazol-1-

yl)propanoate

CH, OCH, Methyl (28)-2- 384 384
hydroxy-3-(4-{3-

methoxypyrimidin-

2-yl)amino]-5-

methylphenyl }-1H-

pyrazol-1-

yl)propanoate

CH; c-propyl Methy! (2S)-3-(4- 394 394
{3-[(4-cyclopropyl-

pyrimidin-2-

ylamino]-5-

methylphenyl }-

11H-pyrazol-1-yl)-

propanoate

CH; i-propoxyl Methyl (2S)-2- 412 412
hydroxy-3-(4-{3-

[(4-isopropoxy-

pyrimidin-

2-yl)amino]-5-

methylphen 1H-

pyrazol-1-yl)-

propanoate
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-continued

98

OCH,CH,OTBS tert-Butyl 4-[4-(3- 608

1.34 0 CH,

{[4-(2-{[tert-butyl-
(dimethyl)silyl]Joxy}

O ethoxy)pyrimidin-2-
yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-yljeyclo-
hexanecarboxylate

Mixt. cis & trans

CF, tert-Butyl 4-[4-(3- 502

135 0 CH,
methyl-5-{[4-
(trifluoromethyl)

(0] pyrimidin-2-yl]
amino }-phenyl)-1H-
pyrazol-1-
yllcyclohexane-
carboxylate

Mixt. cis & trans

CF, Methyl 2,2- 488

136 0 CH,
dimethyl-4-[4-(3-
methyl-5-{[4-

O (trifluoromethyl)
pyrimidin-2-yl]
amino }-phenyl)-1H-
pyrazol-1-yl]

Racemic cyclohexane-
carboxylate

1.37 H CH, OCH; 4-methoxy-N-[3- 282
methyl-5-(1H-
pyrazol-4-
yDphenyl]pyrimidin-
2-amine

608

502

488

282

Prep. Examples 1.38 and 1.39 were prepared according to 35
the method described in Example 3.1 below. Example 1.40
was prepared according the method described in Example 4.
Prep. Examples 1.41, 1.42 and 1.43 were prepared according
to the method described in Example 5.1.

Rr!

Exact
Prep. Mass
Ex. R! R? R?® Chemical Name [M +H]+

M+ H]+
Found

138 0 CH, CF, Methyl 4-[4-(3-methyl- 420
5-{[4-
e (trifluoromethyl)pyrimidin-
O 2-ylJamino}-phenyl)-
1H-pyrazol-1-
yl]butanoate

139 0 CH, CH, Methyl 2-methyl-2-(4- 366
{3-methyl-5-[(4-
s methylpyrimidin-2-
O ylamino]phenyl }-1H-
pyrazol-1-yl)propanoate

420

366
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-continued
R!
N
/
a ;
\ N N
T
Naw
R? R}
Exact
Prep. Mass M+ H]+
Ex. R! R? R® Chemical Name [M+H]+  Found
1.40 0 CH, CF; 3-[4-(3-methyl-5-{[4- 407 407
(trifluoromethyl)pyrimidin-
2-ylJamino}-phenyl)-1H-
OH pyrazol-1-yl]-L-alanine
NH,
1.41 0 CH, CF, (25)-2-hydroxy-3-[4-(3- 408 408
methyl-5-{[4-
(trifluoromethyl)pyrimidin-
OH 2-ylJamino}-phenyl)-
1H-pyrazol-1-
OH yl]propanoic acid
1.42 - 0 CH, CF; (2R, 3R)or (2S,3R)2- 422 422
H hydroxy-3-[4-(3-methyl-
' 5-{[4-
(trifluoromethyl)pyrimidin-
2-ylJamino}-phenyl)-
OH 1H-pyrazol-1-
(28, 3R or 2R, 3R) yl]butanoic acid
143 0 CH, CF; 4-{1-hydroxy-2-[4-(3- 484 484
methyl-5-{[4-
(trifluoromethyl)-
OH pyrimidin-2-yl]amino}-
phenyl)-1H-pyrazol-1-
yl]ethyl}benzoic acid
OH
Racemic
(TFA salt)
Preparative Example 1.44 1-(Cyclohex-2-en-1-yl)-4-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-1H-pyrazole (436 mg, 1.59 mmol), sodium
N-(3-(1-(Cyclohex-2-en-1-yl)-1H-pyrazol-4-yl)-5- carbonate (337 mg, 3.18 mmol), and 1,1'-Bis(diphenylphos-

methylphenyl)-4-(difluoromethyl)pyrimidin-2-amine 50 phino)ferrocene-palladium(IT)dichloride  dichloromethane
complex (130 mg, 0.159 mmol) were added to a solution of
N-(3-bromo-5-methylphenyl)-4-(difluoromethyl)pyrimidin-
2-amine (500 mg, 1.59 mmol) in dioxane (7.5 mL). The
mixture was purged with nitrogen for 5 minutes and stirred at
55 110° C. for 18 h. The mixture was allowed to cool to room
temperature, diluted with water (30 mL) and extracted with
N ethyl acetate (3x50 mL). The organic layer was dried over
\ anhydrous magnesium sulfate and concentrated under
N reduced pressure. The residue was purified by column chro-
CHE> 60 matography on silica gel (0-50% EtOAc/hexane) to afford

N-(3-(1-(cyclohex-2-en-1-yl)-1H-pyrazol-4-y1)-5-meth-
ylphenyl)-4-(difluoromethyl)pyrimidin-2-amine ESI calc’d.

)\ for C,, H,,F,N5 [M+H]* 382. found 382.
N g 65  The intermediates in the following table were prepared
according to the method described for Preparative Example
1.44.
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Exact
Prep. Mass M+ H]+
Ex. Structure Chemical Name M+ H}+ Found
1.45 N-(3-(1-(cyclohex-2-en-1-yl)- 346 346
1H-pyrazol-4-yl)-5-
methylphenyl)-4-
methylpyrimidin-2-amine
N—N
AN
]
)\
N N
H
Preparative Example 1.46 20 Step 1:
tert-Butyl  4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

2-Chloro-4-(1-fluoroethyl)pyrimidine

NZ

|
Cl)\N

Bis(2-methoxyethyl)aminosulfur trifluoride (7.70 g, 17.4
mmol) was added drop wise to a solution of 1-(2-chloropyri-
midin-4-yl)ethanol (2.30 g, 14.5 mmol) in dichloromethane
(20 mL) at 0° C. and the mixture was stirred at 0° C. for 15
minutes. The mixture was diluted with dichloromethane and
washed with aqueous sodium bicarbonate. The organic layers
were separated, dried over anhydrous magnesium sulfate,
filtered, and concentrated under reduced pressure. The resi-
due was purified by column chromatography on silica gel
(0-50% EtOAc/Hexane) to afford 2-chloro-4-(1-fluoroethyl)
pyrimidine. 'H NMR (500 MHz, DMSO-dy) 8 8.66 (d, J=5.0
Hz, 1H),7.45 (d, I=5.0 Hz, 1H), 5.65-5.51 (m, 1H), 1.71-1.65
(m, 3H).

Preparative Example 1.47

3-Methyl-5-(1-(2-methylallyl)-1H-pyrazol-4-y1)
aniline

<z

H,N

25

30

35

40

45

50

55

60

65

yD)-1H-pyrazole-1-carboxylate (8.17 g, 27.8 mmol), tetrakis
(triphenylphosphine)palladium(0) (2.67 g, 2.31 mmol) and
potassium carbonate (12.8 g, 93.0 mmol) were added to a
solution of 1-bromo-3-methyl-5-nitrobenzene (5.0 g, 23.1
mmol) in dioxane (7.5 mL). The mixture was degassed with
nitrogen for 5 minutes and stirred at 100° C. for 18 h. The
mixture was passed through CELITE, washed with methanol
and concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (0-50%
EtOAc/Hexane) to afford 4-(3-methyl-5-nitrophenyl)-1H-
pyrazole. MS ESI calc’d. for C,,H,,N;O, [M+H]* 204.
found 204.

Step 2:

3-Bromo-2-methylprop-1-ene (4.19 g, 31.0 mmol) and
cesium carbonate (13.5 g, 41.3 mmol) were added to a solu-
tion of 4-(3-methyl-5-nitrophenyl)-1H-pyrazole (4.20 g, 20.7
mmol) in dimethylacetamide (41 mL) and stirred at 70° C. for
18 h. The mixture was allowed to cool to room temperature,
passed through CELITE, washed with methanol, and concen-
trated under reduced pressure. The residue was purified by
column chromatography on silica gel (0-50% EtOAc/Hex-
ane) to afford 4-(3-methyl-5-nitrophenyl)-1-(2-methylallyl)-
1H-pyrazole. MS ESI calc’d. for C, H, ;N;O, [M+H]* 258.
found 258.

Step 3:

ITron (1.57 g, 28.2 mmol) and saturated aqueous ammonium
chloride (11 mL) were added to a solution of 4-(3-methyl-5-
nitrophenyl)-1-(2-methylallyl)-1H-pyrazole (2.42 g, 9.41
mmol) in ethanol (7 mL) and water (11 mL). The mixture was
heated at 70° C. for 18 h, then allowed to cool to room
temperature, passed through CELITE, washed with metha-
nol, and concentrated under reduced pressure. The residue
was diluted with EtOAc and washed with water, saturated
aqueous sodium bicarbonate and brine. The organic layers
were separated, dried over anhydrous magnesium sulfate,
filtered, and concentrated under reduced pressure to give
3-methyl-5-(1-(2-methylallyl)-1H-pyrazol-4-yl)aniline. MS
ESI cale’d. for C,,H,3N; [M+H]* 228. found 228. 'H NMR
(500 MHz, DMSO-d,) 8 7.92 (s, 1H), 7.68 (s, 1H), 6.52 (s,
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2H), 6.21 (s, 1H), 4.92 (s, 2H), 4.87 (s, 1H), 4.70 (s, 1H), 4.66
(s, 2H), 2.14 (s, 3H). 1.60 (s, 3H).

Preparative Example 1.48

2-Chloro-4-(diftuoromethyl)pyrimidine

F F
]
)\
N Cl
Step 1:

2,2-difluoroacetic anhydride and DMAP in DCM were
cooled to —20° C. and ethyl vinyl ether was added drop wise
at such a rate that the internal temperature did not exceed - 10°
C. When complete the reaction mixture was stirred over night
while slowly warming to room temperature. Water and DCM
were added and the layers were cut. The organic layer was
washed sequentially with aqueous saturated sodium bicar-
bonate then brine. The aqueous layers were sequentially back
extracted with a second portion of DCM and the combined
organics were dried with anhydrous magnesium sulfate, fil-
tered and concentrated under reduced pressure. The residue
was then taken up in EtOH, urea was added followed by
concentrated hydrochloric acid. The resulting mixture stirred
for 18 h then concentrated under reduced pressure. Ethanol
was added and again concentrated under reduced pressure.
This was repeated then repeated with EtOAc (2x). The result-
ing residue was diluted with EtOAc stirred for 1 h then filtered
and washed with EtOAc/Hexanes (1:1) to afford 4-(difluo-
romethyl)pyrimidin-2-ol as a brown solid.

Step 2:

4-(difluoromethyl)pyrimidin-2-ol was diluted with phos-
phorus oxychloride (80 mL) then heated at 85° C. for 3 hours
with periodic venting of the reaction mixture. The mixture
was cooled to rt, diluted with DCM (500 mL) and poured into
water (~1 L) cooled in an ice bath at such a rate the exotherm
was maintained at ~30° C. The mixture was transferred to a
separatory funnel and the layers were separated. The aqueous
layer was extracted with DCM (2x500 mL) and the organics
were combined and dried with anhydrous magnesium sulfate,
filtered and concentrated under reduced pressure to afford
2-chloro-4-(difluoromethyl) as a light yellow oil. MS ESI
calcd. for CsH,CIF,N, [M+H]* 165. found 165. '"H NMR

10

20

25

30

35

40

45

50

55

60

65

104
ppm DMSO-d): 8.18 (1H, d, 1=6.25 Hz), 6.63 (1H, t,
J=54.22 Hz). 6.57 (2H, d, 1=6.26 Hz).

Preparative Example 1.49

2-Chloro-4-(difluoromethyl)-5-fluoropyrimidine

F F
F | x N
A
N Cl
Step 1:

2,4-Dichloro-5-fluoropyrimidine (111 g, 661.47 mmol,
1.00 equiv., 99.5%), potassium trifluoro(vinyl)borate (98 g,
716.72 mmol, 1.08 equiv., 98%), TEA (67 g, 98%), 1-pro-
panol (1100 mL), PdCL,(dppf).CH,Cl, (27 g, 33.06 mmol,
0.05 equiv) were added into five 2000-mL. pressure tank
reactors which purged and maintained with an inert atmo-
sphere of nitrogen. The resulting solution was stirred over-
night at 105° C. The reaction mixture of five batches was
combined and then cooled to room temperature with a water
bath. The solid was filtered out. The filtrate was concentrated
under reduced vacuum. The residue was applied onto a silica
gel column and eluted with ethyl acetate/petroleum ether
(1:20) to afford 2-chloro-4-ethenyl-5-fluoropyrimidin as a
highly volatile yellow oil.

Step 2:

A solution of OsO, in water (0.015 g/ml, 265 mL) was
added into a 10-L 4-necked round-bottom flask with
2-chloro-4-ethenyl-5-fluoropyrimidine (303 g, 1.24 mol,
1.00 equiv, 65%), tetrahydrofuran (2400 ml.) and water
(1600 mL). This was followed by the addition of NalO,(424
g, 1.94 mol, 1.56 equiv, 98%), in portions at 0-10° C. The
resulting solution was stirred for 60 min at 0-10° C. in a
water/ice bath. The resulting solution was diluted with water
(4 L), then extracted with ethyl acetate (5x1000 mL). The
organic layers were combined, dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The residue
was applied onto a silica gel column and eluted with ethyl
acetate/petroleum ether (1:5) to afford (2-chloro-5-fluoropy-
rimidin-4-yl)methanediol as a white solid and (2-chloro-5-
fluoropyrimidin-4-yl)methanediol as a yellow oil.

Step 3:

(2-Chloro-5-fluoropyrimidin-4-yl)methanediol (80 g, 426
mmol, 1.00 equiv, 95%), dichloromethane (1300 mL), ethyl
acetate (7.3 mL) were added to a 3-L. 4-necked round-bottom
flask purged and maintained with an inert atmosphere of
nitrogen. This was followed by the addition of DAST (86.7 g,
537.87 mmol, 1.26 equiv) drop wise with stirring at 15-25° C.
The resulting solution was stirred overnight at 25° C. The
reaction was then quenched by the addition of saturated aque-
ous ammonium chloride (1500 mL). The resulting solution
was extracted with dichloromethane (2x1000 mL). The
organic layers were combined, dried over anhydrous magne-
sium sulfate and concentrated under reduced pressure. The
crude product was purified by distillation under reduced pres-
sure (20 mmHg) and the fraction was collected at 80-85° C. to
afford 2-chloro-4-(difluoromethyl)-5-fluoropyrimidine as
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brown oil. MS ESI calcd. for C;HCIF,N, [M+H]* 182. found
182. 'H NMR (300 MHz, CDCl,) & 8.68 (1H, m), 6.99-6.49
(1H, m).

Preparative Example 1.50

N-(3-Bromo-5-methylphenyl)-4-(1,1-difluoroethyl)
pyrimidin-2-amine

Br

Step 1:

1-(2-Chloropyrimidin-4-yl)ethanol (5.25 g, 33.1 mmol)
and 3-bromo-5-methylaniline (9.24 g, 49.7 mmol) were sus-
pended in 1,4-dioxane (30 mL). Acetic acid (1.90 ml, 33.1
mmol) was added, and the resultant mixture was heated to
100° C. for 14 h. The reaction mixture was allowed to cool to
room temperature and then was diluted with dichlo-
romethane. The resultant solution was adsorbed on silica gel
and purified by column chromatography on silica (10-100%
ethyl acetate/hexanes) to afford 1-(2-((3-bromo-5-meth-
ylphenyl)amino)pyrimidin-4-yl)ethanol as a black semi-
solid. MS ESI calc’d. for C,;H,;BrN,O [M+H]* 308, 310.
found 308, 310.
Step 2:

1-(2-((3-Bromo-5-methylphenyl)amino)pyrimidin-4-yl)
ethanol (3.27 g, 10.59 mmol) was dissolved in dichlo-
romethane (14 mL). Dess-Martin Periodinane (9.0 g, 21.2
mmol) was added, and the resultant suspension was stirred
vigorously for 14 h at room temperature. The mixture was
diluted with saturated aqueous sodium bicarbonate and
sodium thiosulfate. The heterogeneous mixture was extracted
with dichloromethane (2x). The combined organic extracts
were dried over anhydrous sodium sulfate, filtered, and con-
centrated under reduced pressure. The residue was purified by
column chromatography on silica (10-40% ethyl acetate/hex-
anes) to afford 1-(2-((3-bromo-5-methylphenyl)amino)pyri-
midin-4-yl)ethanone as a yellow solid. MS ESI cale’d. for
C,5H, ;BrN,O [M+H]* 306, 308. found 306, 308. '"H NMR
(500 MHz, CDCl,) 8 8.64 (d, I=4.9 Hz, 1H), 7.93 (s, 1H),
7.35-7.30 (m, 2H), 7.05 (s, 1H), 2.71 (s, 3H), 2.35 (s, 3H).
Step 3:

1-(2-((3-Bromo-5-methylphenyl)amino)pyrimidin-4-yl)
ethanone (30 mg, 0.10 mmol) was dissolved in dichlo-
romethane (2 mL). Diethylaminosulfur trifluoride (0.04 mL,,
0.29 mmol) was added, and the mixture was stirred vigor-
ously for 14 h. The mixture was diluted via the slow addition
of saturated aqueous sodium bicarbonate. The layers were
separated, and the aqueous portion was extracted with dichlo-
romethane (2x). The combined organic extracts were dried
over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure. The residue was purified by column
chromatography n silica (10-100% ethyl acetate/hexanes) to
afford N-(3-bromo-5-methylphenyl)-4-(1,1-difluoroethyl)
pyrimidin-2-amine as a white solid. MS ESI calc’d. for
C,5H, ;BrF,N; [M+H]+328, 330. found 328, 330. 'H NMR
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(500 MHz, CDCl,) & 8.59 (d, J=4.7 Hz, 1H), 7.84 (s, 1H),
7.32-7.18 (m, 2H), 7.11-6.99 (m, 2H), 2.36 (s, 3H), 2.00 (t,
J=18.7 Hz, 3H).

Preparative Example 1.51

N-(3-(1-(2-Aminoethyl)-1H-pyrazol-4-yl)-5-meth-
ylphenyl)-4-(difluoromethyl)pyrimidin-2-amine

hydrochloride
NI,
N—N
F F / / HCl
]
A
N N
H
Step 1:

Di-tert-butyl dicarbonate (9.97 ml, 42.9 mmol) was added
to a flask containing 2-(4-chloro-1H-pyrazol-1-yl)etha-
namine (2.50 g, 17.2 mmol) and tetrahydrofuran (60 ml). The
reaction was stirred for 2 hours and concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel (0-80% ethyl acetate/hexanes) to
afford tert-butyl (2-(4-chloro-1H-pyrazol-1-yl)ethyl)car-
bamate. MS ESI cale’d. for C;,H,;,CIN;O, [M+H]"246.
found 246.

Step 2:

1,4-Dioxane (40 mlL.) and water (9 mL) were added to a
flask containing 4-(difluoromethyl)-N-(3-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)pyrimidin-2-
amine (3.00 g, 8.31 mmol), tert-butyl (2-(4-chloro-1H-pyra-
zol-1-ylethyl)carbamate (3.06 g, 12.5 mmol), SiliaCat
Si-DPP-Pd (9.58 g, 2.49 mmol, 0.26 mmol/g), and sodium
carbonate (4.40 g, 41.5 mmol). The reaction was heated at
110° C. overnight. The reaction mixture was filtered, washed
with 1,4-dioxane, and then concentrated under reduced pres-
sure. The residue was purified by column chromatography on
silica gel (0-100% ethyl acetate/hexanes) and dissolved in a
small amount of 1,4-dioxane. Hydrochloric acid (4N in 1,4-
dioxane, 10 mL) in was added and the mixture was allowed to
stir for 3 hours. The mixture was diluted with diethyl ether,
filtered, washed with diethyl ether, and dried over anhydrous
sodium sulfate to afford N-(3-(1-(2-aminoethyl)- 1H-pyrazol-
4-y1)-5-methylphenyl)-4-(difluoromethyl)pyrimidin-2-
amine hydrochloride. MS ESI calc’d. for C,.H,;F,Ng
[M+H]* 345. found 345. 'H NMR (500 MHz, DMSO-d,): &
9.92 (s, 1H), 8.68 (d,J=4.9 Hz, 1H), 8.29 (s, 3H), 8.15 (s, 1H),
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7.87 (s, 1H), 7.85 (s, 1H), 7.34 (s, 1H), 7.04 (t, I=5.3 Hz, 2H),
6.89 (t, J=54.5 Hz, 1H), 4.42 (1, 1=6.3 Hz, 2H), 3.27-3.25 (m,
2H), 2.28 (s, 3H).

Preparative Example 1.52

N-(3-(1-(2-Amino-2-methylpropyl)-1H-pyrazol-4-
y1)-5-methylphenyl)-4-(difluoromethyl)pyrimidin-2-
amine hydrochloride

NH,
N
Va

/

F F HCl
(]
)\
N N
H
Step 1:

Dichloromethane (50 mL) and triethylamine (9.72 ml, 69.7
mmol) were added to a flask containing tert-butyl (1-hy-
droxy-2-methylpropan-2-yl)carbamate (3.30 g, 17.4 mmol).
The reaction mixture was stirred and then chilled to 0° C. for
10 minutes. Methanesulfonyl chloride (2.72 ml, 34.9 mmol)
was dissolved in dichloromethane (15 mL) and slowly added
to the reaction mixture, which was then allowed to stir at 0° C.
for 2 hours. The reaction was quenched with saturated aque-
ous sodium bicarbonate solution and the organic layer was
separated. The organic layer was dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pres-
sure to afford 2-((tert-butoxycarbonyl)amino)-2-methylpro-
pyl methanesulfonate. 'H NMR (500 MHz, DMSO-d,): &
6.73 (s, 1H), 4.20 (s, 2H), 3.12 (s, 3H), 1.36 (s, 9H), 1.17 (s,
6H).

Step 2:

A flask containing 4-(difluoromethyl)-N-(3-methyl-5-
(1H-pyrazol-4-yl)phenyl)pyrimidin-2-amine (1.00 g, 3.32
mmol), 2-((tert-butoxycarbonyl)amino)-2-methylpropyl
methanesulfonate (2.66 g, 9.96 mmol), cesium carbonate
(5.41 g, 16.6 mmol) and DMSO (15 ml.) was heated at 110°
C. overnight. The reaction mixture was quenched with hydro-
chloric acid (2 N) and the aqueous layer was extracted with
dichloromethane followed by ethyl acetate. The aqueous
layer was then filtered and the collected solids were washed
with hydrochloric acid (2 N). The aqueous layer placed in a
flask and, while stirring, sodium hydroxide (10 N) was added
to the aqueous layer until the mixture was slightly basic (pH
8). The aqueous layer was then extracted with isopropyl alco-
hol/chloroform (20%) and the resulting organic layer was
concentrated under reduced pressure. The residue was taken
upin 1,4-dioxane, then hydrochloric acid (4 N in 1,4-dioxane,
5 mL) was then added and the resulting solids were collected
by filtration to afford N-(3-(1-(2-amino-2-methylpropyl)-
1H-pyrazol-4-yl)-5-methylphenyl)-4-(diffuoromethyl)pyri-
midin-2-amine hydrochloride. MS ESI calc’d. for
C,oH,3F,Ng [M+H]* 373. found 373. 'H NMR (600 MHz,
DMSO): 8 9.82 (s, 1H), 8.66 (d, J=4.9 Hz, 1H), 8.08 (s, 1H),
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7.87 (s, 1H), 7.75 (s, 1H), 7.28 (s, 1H), 7.06 (s, 1H), 7.02 (d,
J=4.9 Hz, 1H), 6.85 (, 1=54.5 Hz, 1H), 2.84 (s, 2H), 2.26 (s,
3H), 1.46 (s, 6H).

Preparative Example 1.53

N-(3-Bromophenyl)-4-(difluoromethyl)pyrimidin-2-
amine

2-Chloro-4-(diffuoromethyl)pyrimidine (69 wt % in DCM,
24.2 g, 101 mmol) was diluted with 1,4-dioxane (200 mL) to
which was added 3-bromoaniline (14.9 mL, 137 mmol) fol-
lowed by methanesulfonic acid (8.89 mL, 137 mmol). The
resulting mixture was heated to an internal temperature of 95°
C. where it was stirred for 10 h at which point the reaction
mixture was cooled to room temperature and diluted with
dichloromethane and water. NaOH (1N) was added until the
pH of the aq layer was ~7, the layers were separated and the
aqueous layer was extracted a second time with additional of
dichloromethane. The combined organics were dried with
anhydrous magnesium sulfate, filtered, and concentrated
under reduced pressure. To facilitate purification, the crude
residue was diluted with dichloromethane (200 mL) and
DMAP (0.84 g, 6.84 mmol) followed by acetic anhydride
(3.87 mL, 41.1 mmol) were added. After stirring for 30 min
all excess 3-bromoaniline had been acetylated, silica gel was
added and the mixture concentrated under reduced pressure
and the desired product isolated by purification by column
chromatography on silida (0 to 100% EtOAc/Hex) to afford
N-(3-bromophenyl)-4-(difluoromethyl)pyrimidin-2-amine
as a white solid, MS ESI caled. for C,;H;BrF,N, [M+H]*
300. found 300. 'H NMR (600 MHz, DMSO-d°) 8 10.15 (s,
1H), 8.71 (d, J=4.9 Hz, 1H), 8.06 (s, 1H),7.70 (dd, J=8.2,1.3
Hz, 1H), 7.22 (t, J=8.1 Hz, 1H), 7.12 (d, J=7.9 Hz, 1H), 7.09
(d, J=4.9 Hz, 1H), 6.85 (t, J=54.4 Hz, 1H).

Preparative Example 1.54

N-(3-Bromo-5-methylphenyl)-4-(difluoromethyl)-5-
fluoropyrimidin-2-amine

Br
F | \N
)\
N N
H

2-Chloro-4-(diffuoromethyl)-5-fluoropyrimidine (30 g,
162 mmol, 1.00 equiv) p-TsOH (37 g, 215 mmol, 1.33 equiv),
1,4-dioxane (600 mL), 3-bromo-5-methylaniline (46 g, 247
mmol, 1.53 equiv) were added into a 1000-mL pressure tank
reactor purged and maintained with an inert atmosphere of
nitrogen. The resulting solution was stirred for 72 h at 105° C.
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The reaction mixture was cooled to room temperature. The
solid was filtered out and the filtrate was concentrated under
reduced pressure. The residue was applied onto a silica gel
and purified column chromatography on silica (1:20 ethyl
acetate/petroleum ether) to afford N-(3-bromo-5-methylphe-
nyl)-4-(difluoromethyl)-5-fluoropyrimidin-2-amine as a yel-
low solid. MS ESI calc’d. for C,,H, ,BrF,;N; [M+H]*332/
334. found 332/334. 'H NMR (400 MHz, CDCl,): 8 8.45
(1H, s), 7.73 (1H, s), 7.21 (1H, s), 7.18 (1H, s), 7.05 (1H, s),
6.63 (1H, t, J=53.37 Hz), 2.34 (3H, s).

The intermediates in the following table were prepared
according to the method described for Preparative Example
1.54.

10

110
4-yD)phenyl)-4-(trifluoromethyl)pyrimidin-2-amine (371
mg, 1.16 mmol) in THF (3.5 mL). The reaction was stirred for
10 min and allowed to warm to RT for 18 hours. The reaction
was quenched into aqueous potassium hydrogen sulfate (5%,
20 mL) and product extracted with ethyl acetate (2x20 mL.).
The organic extracts were combined dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by column chromatogra-
phy on silica (10-50% ethyl acetate/hexanes) to atford N-(3-
methyl-5-(1-(3-methylbut-3-en-2-yl)-1H-pyrazol-4-yl)phe-
nyl)-4-(trifluoromethyl)pyrimidin-2-amine MS ESI calced.
for C,oH,, F;N5 [M+H]" 388. found 388.

Exact
Prep. Mass M+ H]+
Ex. Structure Chemical Name M+ H}+ Found
1.55 N-(3-methyl-5-(4,4,5,5- 312 312
tetramethyl-1,3,2-
dioxaborolan-2-
o O yl)phenyl)pyrimidin-2-amine
N,
B
(\ N
)\
N N
H
1.56 F F N-(3-bromo-5-methylphenyl)-  314/316 314/316
Br 4-(difluoromethyl)pyrimidin-
2-amine
(]
)\
N N
H
Preparative Example 1.57 Preparative Example 1.58
40
N-(3-methyl-5-(1-(3-methylbut-3-en-2-yl)-1H-pyra- N-(3-bromo-5-chlorophenyl)-4-(trifluoromethyl)
zol-4-yl)phenyl)-4-(trifluoromethyl)pyrimidin-2- pyrimidin-2-amine
amine
45
CF;s Br
50 | SN
)\
N N Cl
H
N—N
/ 55

(E)-di-tert-butyl diazene-1,2-dicarboxylate (321 mg, 1.39
mmol) was added slowly to a 0° C. well stirred solution of
3-methylbut-3-en-2-o0l (100 mg, 1.16 mmol), triphenylphos-
phine (365 mg, 1.39 mmol) and N-(3-methyl-5-(1H-pyrazol-

60

Potassium tert-butoxide (750 mg, 6.69 mmol) was added to
a solution of 2-chloro-4-(triffuoromethyl)pyrimidine (406
mg, 2.23 mmol) and 3-bromo-5-chloroaniline (460 mg 2.23
mmol) in THF (20 mL) at 0° C. under a nitrogen atmosphere.
The mixture was stirred at 70° C. for 12 hours. The mixture
was then diluted with saturated aqueous ammonium chloride
solution and extracted with ethyl acetate. The organic layer
was dried over sodium sulfate, filtered, and concentrated
under reduced pressure. The product was purified by chroma-
tography on silica gel to give N-(3-bromo-5-chlorophenyl)-
4-(trifluoromethyl)pyrimidin-2-amine MS ESI calc’d. for
C,,H,BrCIF;N; [M+H]* 352 and 354. found 352 and 354.
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The intermediates in the following table were prepared
according to the method described for Preparative Example
1.58.

Exact
Mass [M +
Prep. M+ H+
Ex. Structure Chemical Name H]+ Found
N-bromo-N-(4- 300, 300,
(difluoromethyl) 302 302
pyridin-2-yl)
pyridin-2-
amine

159 F F
Br
\ jé
P
N NN
i

Preparative Example 2

Preparation of Precursors Useful in Preparing
Compounds of Formula (I) Containing
Aminobispyridine Substructures

The following representative methods in this example were
used to prepare synthetic intermediates useful in preparation
of final compounds which contain aminobispyridine sub-
structures, and are indicated in the tables as applied.
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Preparative Example 2.1

6-Bromo-4-methyl-N-[4-(trifluoromethyl)pyridine-
2-yl|pyridine-2-amine

CF, Br
~ NP
P
N N
i

Sodium tert-butoxide (5.87 g, 61.1 mmol) and 1,1'-bis(di-
tert-butylphsophino)ferrocene palladium dichloride (0.91 g,
1.4 mmol) were added to a solution of 2,6-dibromo-4-methyl
pyridine (13.9 g, 55.5 mmol) and 2-amino-4-trifluoromethyl
pyridine (9.0 g, 55.5 mmol) in nitrogen sparged dioxane (180
mL). The slurry was evacuated and refilled with nitrogen. The
mixture was stirred at 25° C. for 15 minutes and then heated
to 75° C. for 12 hours. The reaction mixture was cooled to 25°
C., water (20 mL) was added, and the mixture was extracted
with EtOAc (2x200 mL). The combined extracts were dried
over sodium sulfate, filtered, concentrated under reduced
pressure. The residue was purified by column chromatogra-
phy on silica gel to afford 6-bromo-4-methyl-N-[4-(trifluo-
romethyl)pyridine-2-yl|pyridine-2-amine as a white solid.
MS ESI cale’d. for C,,H,BrF N, [M+H]* 332 and 334.
found 332 and 334. "H NMR (600 MHz, DMSO-d,) § 10.40
(s, 1H), 8.46 (d, I=6.0 Hz, 1H), 7.90 (s, 1H), 7.60 (s, 1H), 7.18
(d, J=6.0 Hz, 1H), 7.00 (s, 1H), 2.25 (s, 3H).

The intermediates in the following table were prepared
according to the method described for Preparative Example
2.1. 'H NMR data is provided when [M+H]* was not avail-
able. Preparative Example 2.5 was prepared following the
procedures described in PCT Publication Nos. WO2006/
093247 and W02011/086085.

Exact
Prep. Mass M+ H]*"
Ex. Structure Chemical Name M+ H]* Found
2.2 6-bromo-4-methyl-N- 278 278,280
4-methylpyridin-2-
Z AN yl)pyridin-2-amine
S Z
N N N Br
H
2.2 6-bromo-N-(4- 304 304,306
cyclopropylpyridin-2-
y1)-4-methylpyridin-
2-amine
S Z
N N N Br
H
23 N-(6-bromo-4- 312 'H NMR (600 MHz,
methyl-pyridin-2-yl)- DMSO-d®) $10.01
cl 7 N 5-chloro-4- (s, 1H), 8.18 (s, 1H),
methylpyridin-2- 7.63 (s, 1H), 7.40 (s,
| amine 1H), 6.94 (s, 1H),
x F 2.26 (s, 3H), 2.23 (s,
N N N Br

3H).
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Exact
Prep. Mass [M+H]*
Ex. Structure Chemical Name M+ H]* Found
2.4 F N-(6-bromopyridin-2- 318 318
y1)-4-(trifluoromethyl)-
F F Br pyridin-2-amine
D /}é
Z
N NN
H
2.5 Br N-(6-bromopyridin-2- 264 264
y1)-4-methylpyridin-
2-amine
AN N N a
S AN
N
H
2.6 CF3 Cl 4,6-dichloro-N-[4- 308 308
(trifluoromethyl)
pyridin-2-yl]pyridin-
= | | S 2-amine
\ P
N N N Cl
H
2.7 F F 6-chloro-4- 324 324
CF3 (difluoromethyl)-N-
[4-(trifluoromethyl)-
pyridin-2-
= | | S yl]pyridin-2-amine
\ P
N N N Cl
2.8 CF3 Br 6-bromo-4-nitro-N- 363 363,365
[4-(trifluoromethyl)-
pyridin-2-
x N Z yl]pyridin-2-amine
=
N N ~ NO,
H
2.9 F 6-chloro-4- 314 314
F F cyclopropyl-N-[4-
Cl (trifluoromethyl)
pyridin-2-yl]pyridin-
2-amine
x NZ
P
N N
H
2.10 F N-(2-bromo-6-{[4- 375 375
F (trifluoromethyl)
Br pyridin-2-ylJamino}-
pyridin-4-yl)-
acetamide
x N | 0
- A
N A N

114
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Exact
Prep. Mass [M+H]*
Ex. Structure Chemical Name M+ H]* Found
2.11 F F 6-bromo-N-(4- 314,316 314,316
Br (difluoromethyl)
pyridin-2-yl)-4-
methylpyridin-2-
AN N Z amine
P
N N
H
2.12 6-bromo-N-(4-(1,1- 328,330 328,330

diftuoroethyl)
pyridin-2-yl)-4-
methylpyridin-2-
amine

F F Br
D /I\é\
N/ N AN
H

Preparative Example 2.13

6-Bromo-N>-[4-(trifluoromethyl)pyridin-2-yl]pyri-
dine-2,4-diamine

CT, Br
P
N N AN NH,

A suspension of 6-bromo-4-nitro-N-[4-(trifluoromethyl)
pyridin-2-yl]pyridin-2-amine (586 mg, 1.614 mmol) and iron
(361 mg, 6.46 mmol) in acetic acid (7 mL) was heated to 50°
C. for 1 hour. The reaction mixture was partitioned between
ethyl acetate (70 mL) and water (70 mL). The aqueous layer
was further extracted with ethyl acetate (70 mL), and the
combined organic layers were washed with water (70 mL),
saturated aqueous sodium bicarbonate solution (2x70 mL.),
brine (50 mL), dried over sodium sulfate, filtered, and con-
centrated under reduced pressure. The residue was purified by
chromatography on silica gel (10-60% ethyl acetate/hexanes)
to afford 6-bromo-N>-[4-(trifluoromethyl)pyridin-2-yl]pyri-
dine-2,4-diamine MS ESI cale’d. for C,;HoBrF;N, [M+H]*
333 and 335. found 333 and 335. 'H NMR (500 MHz,
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DMSO-d,) & 11.08 (s, 1H), 8.63 (s, 1H), 8.59 (d, J=5.4 Hz,
1H), 7.85 (s, 1H), 7.83-7.76 (m, 2H), 7.48-7.42 (m, 1H),
7.37-7.32 (m, 1H).

Preparative Example 2.14

2,6-Dichloro-4-cyclopropylpyridine

Cl

Cl

Cyclopropylzinc bromide (0.5 M in tetrahydrofuran, 15
ml, 7.3 mmol) was added to a mixture of 2,6-dichloro-4-
iodopyridine (1.0 g, 3.65 mmol) and tetrakis(triphenylphos-
phine)palladium(0) (211 mg, 0.182 mmol) in anhydrous tet-
rahydrofuran (10 mL) at 0° C. After being stirred at room
temperature for 4 hours, the reaction mixture was filtered, and
the filtrate was concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel
(petroleum ether: ethyl acetate=100:1) to provide 2,6-
dichloro-4-cyclopropylpyridine. MS ESI cale’d.  for
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CsH.CLLN [M+H]* 188. found 188. 'H NMR: (400 MHz,
CDCl,) 86.89 (s, 2H), 1.87-1.80 (m, 1H), 1.18-1.13 (m, 2H),
0.84-0.80 (m, 2H).

Preparative Example 2.15

N-(2,6-dibromopyridin-4-yl)acetamide

Br
NZ | 0
B N N)k

2,6-Dibromopyridin-4-amine, DMAP (0.048 g, 0.397
mmol) and pyridine (0.48 ml, 5.95 mmol) were taken-up in
THF (7.9 ml) under argon. Acetic anhydride (0.41 ml, 4.37
mmol) was slowly added and the mixture was stirred over-
night at room temperature. The reaction was then heated to
65° C. for 5 days and cooled to room temperature, diluted
with methanol, and concentrated under reduced pressure. The
residue was purified by chromatography on silica gel
(0-100% EtOAc/hexanes) to afford N-(2,6-dibromopyridin-
4-ylacetamide as a light yellow solid. MS ESI calc’d. for
C,H¢Br,N,O [M+H]" 294. found 294.

Preparative Example 2.16

4,6-Dichloro-N-[4-(trifluoromethyl)pyridin-2-yl1]
pyridin-2-amine

CF, al
x NZ

P
N N x cl

A mixture of 4-(trifluoromethyl)pyridin-2-amine (3.24 g,
20.0 mmol) and sodium hydride (1.2 g, 30 mmol) in THF (60
ml.) was stirred at 0° C. under nitrogen for 1 hour, and then
2.4,6-trichloropyridine (3.62 g, 20.0 mmol) was added. The
reaction was stirred at 25° C. for 3 hours. The mixture was
diluted with water and extracted with ethyl acetate. The
organic layer was dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was puri-
fied by chromatography on silica gel (ethyl acetate/petroleum
ether) to give 4,6-dichloro-N-[4-(trifluoromethyl)pyridin-2-
yl]pyridin-2-amine. MS ESI cale’d. for C,;H,CL,F N,
[M+H]* 308. found 308. '"H NMR (400 MHz, CD,0D): 8
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8.49 (d, J=5.6 Hz, 1H), 7.99 (s, 1H), 7.87 (s, 1H), 7.19 (d,
J=1.2 Hz, 1H), 7.05 (d, J=1.2 Hz, 1H).

Preparative Example 2.17

4-(1,1-Diftuoroethyl)pyridin-2-amine

Z
N NH,

Lithium bis(trimethylsilyl)amide (1.0 M in THF, 11.87
ml, 11.87 mmol) was added to a solution of 2-chloro-4-(1,
1-diflurorethyl)pyridine (1.916 g, 10.79 mmol) and chloro(2-
dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)
[2-(2-aminoethyl)phenyl)|palladium(IT) under nitrogen. The
resulting solution was heated to 50° C. for two hours and then
cooled to 0° C. Hydrochloric acid (1 M in water, 20 mL.) was
added and the THF was removed under reduced pressure.
MTBE was added, the mixture was filtered, and the layers
were separated. The aqueous layer pH was adjusted to 10 with
45% KOH in water and then extracted with ethyl acetate. The
organic layer was dried over sodium sulfate, filtered, and
concentrated under reduced pressure to afford 4-(1,1-difluo-
roethyl)pyridin-2-amine "H NMR (400 MHz, CDCl,): § 8.13
(d, J=5.5 Hz, 1H), 7.22 (dd, J=5.4, 1.3 Hz, 1H), 6.64 (s, 1H),
471 (br s, 2H), 1.88 (t, J=18.3 Hz, 3H).

Preparative Example 2.18

2-(Benzyloxy)-5-(bromomethyl)pyridine

7\

\N

OBn

Step 1:

Sulfurous dichloride (6.8 g, 57 mmol) was added to a
solution of 6-chloronicotinic acid (4.5 g, 28.5 mmol) in tolu-
ene (40 mL) at 0° C. The mixture was stirred at 110° C. for 2
hours. After cooling to room temperature, the mixture was
concentrated under reduced pressure. Benzyl alcohol (4.65 g,
43.1 mmol), pyridine (6.9 mL) and toluene (50 mL) were
added to the residue. The mixture was stirred at 25° C. for 3
hours. HC1 (20 mL, 4 N) was added and the mixture was
extracted with toluene. The toluene layer was dried over
anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure to afford benzyl 6-chloronicotinate. MS ESI
cale’d. for C,;H,,CINO, [M+H]* 248. found 248. ‘HNMR
(400 MHz, DMSO-d,) 6 8.94 (d, ]=2.0 Hz, 1H), 8.34-8.31
(m, 1H), 7.67 (d, J=8.4 Hz, 1H), 7.50-7.17 (m, 5H), 5.38 (s,
2H).

Step 2:

Sodium hydride (1.2 g, 30.3 mmol, 60 wt %) was added to
a solution of benzyl alcohol (3.28 g, 30.3 mmol) in THF (40
mL). The mixture was stirred at 0° C. under N, for 1 hour. A
solution of benzyl 6-chloronicotinate (5 g, 20.2 mmol) in
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THF (2 ml) was added to the mixture. The mixture was
stirred at 20° C. for 12 hours. The mixture was diluted with
saturated ammonium chloride solution and extracted with
EtOAc. The organic layer was dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure.
Theresidue was purified by column chromatography onsilica
gel (petroleum ether/EtOAc) to afford benzyl 6-(benzyloxy)
nicotinate. MS ESI calc’d. for C,,H,,NO, [M+H]" 320.
found 320. "H NMR (400 MHz, DMSO-d,) 8 8.80 (d, I=2.4
Hz, 1H), 8.22-8.19 (m, 1H), 7.48-7.34 (m, 10H), 6.98 (d,
J=8.4 Hz, 1H), 5.43 (s, 2H), 5.35 (s, 2H).

Step 3:

Lithium borohydride (517 mg, 23.5 mmol) and MeOH
(752 mg, 23.5 mmol) were added to a solution of benzyl
6-(benzyloxy)nicotinate (5 g, 15.7 mmol) in THF (50 mL)
under N, at 0° C. The mixture was stirred at 70° C. for 2 hours.
The mixture was diluted with saturated aqueous ammonium
chloride solution and extracted with EtOAc. The organic
layer was dried over anhydrous sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was puri-
fied by column chromatography on silica gel (petroleum
ether/EtOAc) to afford (6-(benzyloxy)pyridin-3-yl)metha-
nol. MS ESI cale’d. for C,;H, ,NO, [M+H]* 216. found 216.
'"H NMR (400 MHz, DMSO-dy) 8 8.11 (d, J=2.0 Hz, 1H),
7.69-7.67 (m, 1H), 7.45-7.33 (m, 5H), 6.86 (d, J=8.4 Hz, 1H),
5.35 (s, 2H), 5.23-5.20 (m, 1H), 4.52-4.44 (m, 2H).

Step 4:

(6-(Benzyloxy)pyridin-3-yl)methanol (3 g, 14 mmol) was
added to a solution of phosphorus oxybromide (4.8 g, 16.8
mmol) in DCM (40 mL) under N, at 0° C. The mixture was
stirred at 20° C. for 1 hour. The mixture was diluted with
saturated aqueous sodium bicarbonate solution and extracted
with EtOAc. The organic layer was dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pres-
sure. The residue was purified by column chromatography on
silica gel (petroleum ether/EtOAc) to afford 2-(benzyloxy)-
5-(bromomethyl)pyridine. MS ESI calc’d. for C,;H,;BrNO
[M+H]* 278 and 280. found 278 and 280. 'H NMR (400
MHz, DMSO-d,) 6 8.27 (d, J=2.4 Hz, 1H), 7.81-7.79 (m, 1H),
7.45-7.31 (m, 5H), 6.90 (d, J=8.4 Hz, 1H), 5.35 (s, 2H), 4.72
(s, 2H).
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Preparative Example 3

Preparation of Precursors Useful in Preparing
Compounds of Formula (I) Containing
Pyrimidinylaminopyridyl and
Pyridylaminopyrmidine Substructures

The following representative methods in this example were
used to prepare synthetic intermediates useful in preparation
of final compounds which contain a pyrimidinylaminopyri-
dine or pyridylaminopyrimidine substructures.

Preparative Example 3.1

2-Chloro-6-methyl-N-[4-(trifluoromethyl)pyridin-2-
yl]pyrimidin-4-amine

Nitrogen was bubbled through a solution of 4-(trifluorom-
ethyl)pyridin-2-amine (10.96 g, 67.6 mmol), 2,4-dichloro-6-
methylpyrimidine (11.02 g, 67.6 mmol) in dioxane (198 mL)
for 10 minutes. Sodium tert-butoxide (6.50 g, 67.6 mmol) and
1,1" bis(di-t-butylphosphino ferrocene) (3.21 g, 6.76 mmol)
were added, followed by Pd,(dba); (3.10 g, 3.38 mmol) and
the solution was evacuated and then purged with nitrogen.
After heating to reflux for 3 h, the reaction mixture was cooled
to room temperature and EtOAc (1 L) was added. The organic
layer was washed with saturated sodium bicarbonate, water
and brine, then dried over anhydrous sodium sulfate, filtered
and concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (EtOAc/
hexanes; to afford 2-chloro-6-methyl-N-[4-(trifluoromethyl)
pyridin-2-yl]pyrimidin-4-amine as a yellow solid. MS ESI
caled. for C,;H,CIF;N,[M+H]* 289. found 289.

The intermediates in the following Table were prepared
according to the method described for Preparative Example
3.1.

Exact
Prep. Mass M+ H]+
Ex. Structure Chemical Name M+ H]+ Found
3.2 CH; Cl 2-chloro-6-methyl- 235 NA
)\ N-(4-methylpyridin-
2-yl)pyrimidin-4-
x N = |N amine
= J\)\
N CH;

3.3 CF; Cl N-(2-chloro-6- 289 289
methyl-pyridin-4-
yD-4-

|\N Z N
20

(trifluoromethyl)-
pyrimidin-2-amine
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Preparative Example 4

Preparation of Substituted C-Ring Precursors Useful
in Preparing Compounds of Formula (I)

The following representative methods in this example were
used to prepare synthetic intermediates containing substi-
tuted C-rings which useful in preparation of final compounds.

Preparative Example 4.1

(R or S) 5-((4-iodo-1H-pyrazol-1-yl)methyl)oxazoli-
din-2-one (early and late eluting enantiomers)

Potassium phosphate tribasic (6.6 g, 31 mmol), 4-iodo-1H-
pyrazole (2.0 g, 10 mmol), and 5-(chloromethyl)oxazolidin-
2-one (2.8 g, 21 mmol) were suspended in dioxane (0.10 L,
0.10 M). The reaction vessel was heated to 110° C. for 48
hours, then cooled to room temperature and diluted with
dichloromethane (0.25 L). The organics were washed with
H,0 (2x0.20 L) and were concentrated under reduced pres-
sure. The residue was suspended in methanol:hexanes for 3
hours at ambient temperature with stirring. The precipitate
was filtered to afford 5-((4-iodo-1H-pyrazol-1-yl)methyl)ox-
azolidin-2-one. MS ESI caled. for C;HGIN;O, [M+H]™ 294.
found 294. 'H NMR (500 MHz, DMSO-dy) 8 7.90 (s, 1H),
7.56 (s, 1H), 7.54 (s, 1H), 4.94-4.77 (m, 1H), 4.42-4.32 (m,
2H), 3.54 (t, 1=9.0, 1H), 3.24 (dd, J=6.4, 8.8, 1H). The race-
mic compound, thus obtained, was resolved by chiral super
critical fluid chromatography (IC column, 1:4 Isopropanol/
CO,) to afford (R or S) 5-((4-iodo-1H-pyrazol-1-yl)methyl)
oxazolidin-2-one (early eluting enantiomer): MS ESI calcd.
for C,HIN,0, [M+H]* 294. found 294. 'H NMR (500 MHz,
DMSO-d,)87.90(s, 1H),7.56 (s, 1H), 7.54 (s, 1H), 4.94-4.77
(m, 1H), 4.42-4.32 (m, 2H), 3.54 (t, J=9.0, 1H), 3.24 (dd,
J=6.4, 8.8, 1H); and (R or S) 5-((4-iodo-1H-pyrazol-1-yl)
methyl)oxazolidin-2-one (late eluting enantiomer), MS ESI
caled. for C;HGIN,O, [M+H]*294. found 294. "H NMR (500
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MHz, DMSO-d) 8 7.90 (s, 1H), 7.56 (s, 1H), 7.54 (s, 1H),
4.94-4.77 (m, 1H), 4.42-4.32 (m, 2H), 3.54 (t, J=9.0, 1H),
3.24 (dd, J=6.4, 8.8, 1H).

Preparative Example 4.2

tert-butyl 4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-y1)-1H-pyrazol-1-yl|cyclohexanecarboxylate
(mixture of cis and trans)

Step 1:

Methanesulfonyl chloride (0.53 ml, 6.80 mmol) was
added to a -20° C. solution of tert-butyl 4-hydroxycyclohex-
anecarboxylate (1.05 g, 5.25 mmol) and triethylamine (1.46
ml, 10.5 mmol) in dichloromethane (21 mL). The reaction
was stirred for 2 hours, then saturated aqueous sodium bicar-
bonate was added and the mixture was extracted with EtOAc
(3x). The combined organic layers were dried over sodium
sulfate, filtered and concentrated under reduced pressure to
afford tert-butyl 4-[(methylsulfonyl)oxy]cyclohexanecar-
boxylate. "H NMR (500 MHz, CDCl,) & 4.96-4.55 (m, 1H),
3.00(s,3H),2.23-2.12 (m, 2H), 2.03-1.98 (m, 2H), 1.93-1.81
(m, 1H), 1.79-1.66 (m, 1H), 1.66-1.48 (m, 3H), 1.42 (s, 9H).
Step 2:

4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-
pyrazole (325 mg, 1.67 mmol), cesium carbonate (600 mg,
1.84 mmol), and tert-butyl 4-[(methylsulfonyl)oxy]cyclo-
hexanecarboxylate (513 mg, 1.84 mmol) followed by DMF
(5.6 mL) were added to an oven-dried flask. The reaction
mixture was stirred at 90° C. for 22 hours then cooled to room
temperature, diluted with diethyl ether, washed with water
(3x50 mL), and then brine. The organic layer was dried over
sodium sulfate, filtered, and concentrated under reduced pres-
sure to afford tert-butyl 4-[4-(4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-yl)-1H-pyrazol-1-yl]cyclohexanecarboxylate
(mixture of cis and trans). 'H NMR (500 MHz, CDCl,) 8 7.99



US 9,242,984 B2

123
(s, 1H), 7.86 (s, 1H), 2.98 (s, 1H), 2.24-1.85 (m, SH), 1.75-
1.43 (m, 4H), 1.41 (s, 9H), 1.29 (s, 12H).

Preparative Example 4.3

Racemic 1-(cyclohex-2-en-1-yl)-4-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole

=\
O\B/QN\Q
/
o

4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-

pyrazole (250 mg, 1.29 mmol), 3-bromocyclohexene (0.17
ml, 1.42 mmol), and cesium carbonate (462 mg, 1.42 mmol)
were added to an oven-dried flask, followed by DMF (4.3
mL). The reaction mixture was stirred at 90° C. overnight then
cooled to room temperature, diluted with diethyl ether,
washed with water (3x50 mL) and brine. The organic layer
was dried over sodium sulfate, filtered, and concentrated
under reduced pressure to afford 1-(cyclohex-2-en-1-yl)-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazole.
'H NMR (500 MHz, CD,0D) & 7.82 (s, 1H), 7.69 (s, 1H),
5.81-5.62 (m, 2H), 4.15-4.09 (m, 1H), 2.24-1.41 (m, 6H),
1.31 (s, 12H).

Preparative Example 4.4

Racemic methyl 2,2-dimethyl-4-[4-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-yl]
cyclohexanecarboxylate

Step 1:

Sodium borohydride (1.85 g, 48.9 mmol) was added to a
solution of methyl 2,2-dimethyl-4-oxocyclohexanecarboxy-
late (3.0 g, 16.3 mmol) in ethanol (65 mL) at -20° C. The
solution was stirred at —20° C. for 2 hours. Aqueous hydro-
chloric acid (1M) was added drop wise and the mixture was
extracted with dichloromethane (3x). The combined organic
layers were dried over sodium sulfate, filtered, and concen-
trated under reduced pressure to afford methyl 4-hydroxy-2,
2-dimethylcyclohexanecarboxylate. 'H NMR (500 MHz,
DMSO-dy) 8 3.70-3.58 (m, 1H), 3.54 (s, 3H), 2.16-2.11 (m,
1H), 1.73-1.68 (m, 1H), 1.65-1.48 (m, 4H), 1.07-0.99 (m,
1H), 0.91 (s, 6H).

Step 2:

Methanesulfonyl chloride (1.69 ml, 21.7 mmol) was
added at —20° C. to a solution of racemic methyl 4-hydroxy-
2,2-dimethylcyclohexanecarboxylate (3.11 g, 16.7 mmol)
and triethylamine (4.65 mL, 33.4 mmol) in dichloromethane
(67 mL). The reaction was stirred for 3 hours. Saturated
aqueous sodium bicarbonate was added to the mixture and
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extracted with dichloromethane (3x). The combined organic
layers were washed with brine, dried over sodium sulfate,
filtered and concentrated under reduced pressure to afford
methyl  2,2-dimethyl-4-[(methylsulfonyl)oxy]cyclohexan-
ecarboxylate. 'H NMR (500 MHz, CDCL,) § 4.92-4.72 (m,
1H), 3.64 (s, 3H), 2.99 (s, 3H), 2.29-2.15 (m, 1H), 2.15-2.00
(m, 1H), 1.99-1.87 (m, 1H), 1.83-1.71 (m, 2H), 1.63-1.59 (m,
1H), 1.49-1.32 (m, 1H), 1.01 (s, 6H).
Step 3:
4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-
pyrazole (700 mg, 3.61 mmol), 2,2-dimethyl-4-[ (methylsul-
fonyl)oxy]|cyclohexanecarboxylate (1.50 g, 3.97 mmol), and
cesium carbonate (1.29 g, 3.97 mmol) were added to an
oven-dried flask. DMF (12 mL) was added and the mixture
was stirred at 90° C. for 22 hours. The mixture was cooled to
room temperature, diluted with diethyl ether, washed with
water (3x50 mL), and then brine. The organic layer was dried
over sodium sulfate, filtered, and concentrated under reduced
pressure. The residue was purified by column chromatogra-
phy on silica gel (10 to 80% EtOAc/hexanes) to afford race-
mic methyl 2,2-dimethyl-4-[4-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-1H-pyrazol-1-yl|cyclohexanecarboxylate.
'H NMR (500 MHz, DMSO-d) 8 7.91 (s, 1H), 7.54 (s, 1H),
4.10 (q, J=7.3 Hz, 1H), 3.54 (s, 3H), 2.20-1.98 (m, 1H),
1.83-1.65 (m, 2H), 1.64-1.49 (m, 2H), 1.43-1.38 (m, 1H),
1.34-1.31 (m, 1H), 1.22 (s, 12H), 0.90 (s, 6H).

Preparative Example 4.5

Ethyl 3-(4-i0odo-1H-pyrazol-1-yl) propanoate

DBU (38.5mL, 0.26 mol) was added to a stirred solution of
4-iodo-1H-pyrazole (100 g, 0.52 mol) in acetonitrile (1.5 L)
at0° C., followed by drop wise addition of ethyl acrylate (112
ml, 1.03 mol). The reaction mixture was allowed to warm to
room temperature and stirred for 2 h. The reaction progress
was monitored by TLC. After completion of reaction (TLC),
the reaction mixture was concentrated under reduced pres-
sure. The residue was purified by column chromatography on
silica gel (0 to 8% EtOAc/petroleum ether) to afford ethyl
3-(4-iodo-1H-pyrazol-1-yl) propanoate. MS ESI calc. for
CH,5IN,O, [M+H]" 250. found 250.

Preparative Example 4.6

Ethyl 3-[4-(4,4,5,5-tetramethyl-1.3.2-dioxaborolan-
2-yl)-1H-pyrazol-1-yl]propanoate

O
N0 )k/\N /o
I'q;>* N\,

Potassium acetate (33.3 g, 340 mmol), bis(pinacolato)di-
boron (30.2 g, 119 mmol) followed by Pd(PPh;), (4.91 g,
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4.25 mmol) were added to a degassed solution of ethyl 3-(4-
iodo-1H-pyrazol-1-yl) propanoate (25.0 g, 85.0 mmol) in
anhydrous dimethylsulfoxide (250 mL.) under argon atmo-
sphere and stirred for 30 min. The reaction mixture was
slowly heated to 80° C. and stirred for 2 h then cooled to room
temperature. The mixture was filtered through CELITE and
the filtrate was diluted with water (500 m[.) and extracted into
tertiary butyl methyl ether (2x250 ml). The combined
organic layer was washed with brine (200 mL), dried over
anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by (0 to 15% ethyl acetate/
petroleum ether) afford ethyl 3-[4-(4,4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-yl)-1H-pyrazol-1-yl]propanoate as a col-
orless liquid. MS ESI calc. for C,,H,,BN,O,[M+H]" 295.
found 295. "H NMR (300 MHz, DMSO-dy) 8: 7.90 (s, 1H),
7.56 (s, 1H), 4.35 (t, J=6.6 Hz, 2H), 4.04 (q, J=6.9 Hz, 2H),
2.84 (t,1=6.6 Hz, 2H), 1.24 (s, 12H), 1.15 (m, 3H). >C NMR
(75 MHz, CD,0D) d: 172.8, 147.0, 139.0, 85.1, 84.5, 76.2,
62.3,36.1,25.6,25.5,25.4,14.9.

Preparative Example 4.7

Racemic 1-(2,4-dimethoxybenzyl)-4-{1-[4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol-1-
yllethyl}pyrrolidin-2-one

0,
(@]
N Il\lj>f B/O
0 N \O

Step 1:

The mixture of 1-(2,4-dimethoxyphenyl)methanamine
(5.2 g, 32 mmol) and 2-methylene-succinic acid dimethyl
ester (5.0 g, 32 mmol) in MeOH (200 mL.) was stirred at 30°
C. for 10 hours. The solvent was removed under reduced
pressure. The residue was recrystallized by petroleum ether to
afford compound methyl 1-(2,4-dimethoxybenzyl)-5-oxopy-
rrolidine-3-carboxylate. '"H NMR (400 MHz, CDCl,) 8
7.13~7.14 (m, 1H), 6.43-6.45 (m, 2H), 4.41-4.42 (m, 2H),
3.79-3.82 (m, 6H), 3.69 (s, 3H), 3.46-3.49 (m, 2H), 3.19-3.23
(m, 2H), 2.70-2.77 (m, 1H). MS ESI cale’d. for C, ;H, NO;
[M+H]* 294. found 294.

Step 2:

Isopropylmagnesium chloride (15.3 mL, 30.6 mmol) was

added to a solution of 1-(2,4-dimethoxybenzyl)-5-oxopyrro-
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lidine-3-carboxylate (3.0 g, 10 mmol) and O,N-dimethyl-
hydroxylamine (1.5 g, 15 mmol) in THF (100 mL) at-10° C.
The mixture was stirred at 0° C. for 1 hour then the mixture
was added to water and concentrated under reduced pressure
to afford 1-(2,4-dimethoxybenzyl)-N-methoxy-N-methyl-5-
oxopyrrolidine-3-carboxamide. 'H NMR (400 MHz, CDCl,)
8 7.13-7.15 (m, 1H), 6.43-6.45 (m, 2H), 4.41-4.42 (m, 2H),
3.79-3.82 (m, 6H), 3.67 (s, 3H), 3.46-3.49 (m, 3H), 3.18 (s,
3H), 2.70-2.77 (m, 1H), 2.57-2.63 (m, 1H). MS ESI calc’d.
for C, ¢H,5N,O5 [M+H]* 323. found 323.

Step 3:

MeMgBr (2.3 ml, 6.8 mmol) was added to a mixture of
1-(2,4-dimethoxybenzyl)-N-methoxy-N-methyl-5-oxopyr-
rolidine-3-carboxamide (2.0 g, 6.2 mmol) in THF (40 mL) at
-10° C. The mixture was stirred at 0° C. for 1 hour then
diluted with water and the mixture was extracted with EtOAc.
The EtOAc layer was dried over sodium sulfate and concen-
trated under reduced pressure to afford 4-acetyl-1-(2.4-
dimethoxybenzyl)pyrrolidin-2-one. 'H NMR (400 MHz,
CDCl;) 8 7.10-7.13 (m, 1H), 6.43-6.45 (m, 2H), 4.41-4.42
(m, 2H), 3.79-3.82 (m, 6H), 3.46-3.20 (m, 3H), 2.61-2.64 (m,
2H), 2.04-2.15 (d, J=7.2 Hz, 3H). MS ESI calc’d. for
C,5H,,NO, [M+H]* 278. found 278.

Step 4:

To a stirred solution of 4-acetyl-1-(2,4-dimethoxybenzyl)
pyrrolidin-2-one (1.5 g, 7.2 mmol) in MeOH (15 mL), NaBH,,
(400 mg, 10.8 mmol) was added at 0° C. The reaction mixture
was stirred at 0° C. for 1 hour then diluted with water and
extracted with EtOAc. The organic layers were dried over
sodium sulfate and concentrated under reduced pressure to
afford 1-(2,4-dimethoxybenzyl)-4-(1-hydroxyethyl)pyrroli-
din-2-one. "HNMR (400 MHz, CDCl;)$ 7.10-7.13 (m, 1H),
6.43-6.45 (m, 2H), 4.41-4.42 (m, 2H), 3.79-3.82 (m, 6H),
3.67-3.70 (m, 1H), 3.06-3.46 (m, 2H), 2.03-2.50 (m, 3H),
1.26-1.42 (d, J=7.2 Hz, 3H). MS ESI calc’d. for C, sH,,NO,,
[M+H]"* 280. found 280.

Step 5:

MsCl (3.3 g, 28 mmol) and Et;N (3.8 g, 38 mmol) were
added to a mixture of 1-(2,4-dimethoxybenzyl)-4-(1-hy-
droxyethyl)pyrrolidin-2-one (5.0 g, 19 mmol) in dichlo-
romethane (50 mL) at 0° C. The mixture was stirred at room
temperature for 10 hours then diluted with water and
extracted with EtOAc. The EtOAc layer was dried over
sodium sulfate and concentrated under reduced pressure to
afford  1-[1-(2,4-dimethoxybenzyl)-5-oxopyrrolidin-3-yl|
ethyl methanesulfonate. '"H NMR (400 MHz, CDCL,) §
7.10~7.13 (m, 1H), 6.43-6.45 (m, 2H), 4.76-4.78 (m, 1H),
4.41-4.42 (m, 2H), 3.79-3.82 (m, 6H), 3.36-3.42 (m, 1H),
3.12-3.19 (m, 1H), 2.98 (s, 3H), 2.23-2.59 (m, 3H), 1.26-1.42
(d, J=7.2 Hz, 3H). MS ESI calc’d. for C, ;H,,NOS [M+H]*
358. found 358.

Step 6:

The mixture of 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaboro-
lan-2-yl)-1H-pyrazole (1.0 g, 5.0 mmol), 1-[1-(2,4-
dimethoxybenzyl)-5-oxopyrrolidin-3-yl]ethyl methane-
sulfonate (1.5 g, 4.2 mmol), Nal (64.0 mg, 0.04 mmol) and
K,CO; (1.2 g, 8.4 mmol) in DMF (15 mL) was stirred at 80°
C. for 8 hours. The mixture was then diluted with water and
extracted with EtOAc. The EtOAc layer was dried over
sodium sulfate and concentrated under reduced pressure to
afford racemic 1-(2,4-dimethoxybenzyl)-4-{1-[4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol-1-yl]
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ethyl}pyrrolidin-2-one which was used in next step without
purification. MS ESI calc’d. for C, ,H,;BN;O, [M+H]* 456.
found 456.

Preparative Example 4.8

Racemic 1-(2,4-dimethoxybenzyl)-4-{[4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol-1-
yl]methyl}pyrrolidin-2-one

Step 1:

MsCl (3.3 g, 28 mmol) and Et;N (3.8 g, 38 mmol) were
added to a mixture of 1-(2,4-dimethoxybenzyl)-4-(hy-
droxymethyl)pyrrolidin-2-one (5.0 g, 19 mmol) in dichlo-
romethane (50 mL) at 0° C. The mixture was stirred at room
temperature for 10 hours then diluted with water and
extracted with EtOAc. The EtOAc layer was dried over
sodium sulfate and concentrated under reduced pressure to
afford [1-(2,4-dimethoxybenzyl)-5-oxopyrrolidin-3-yljme-
thyl methanesulfonate. "H NMR (400 MHz, CDCl,) § 7.13-
7.15 (m, 1H), 6.43-6.45 (m, 2H), 4.41-4.42 (m, 2H), 4.09-
4.14 (m, 2H), 3.79-3.82 (m, 6H), 3.36-3.42 (m, 1H), 3.12-
3.19 (m, 1H), 2.98 (s, 3H), 2.62-2.75 (m, 2H), 2.21-2.25 (m,
1H). MS ESI calc’d. for C;sH,,NOS [M+H]" 344. found
344.

Step 2:

A mixture of [1-(2,4-dimethoxybenzyl)-5-oxopyrrolidin-
3-yllmethyl methanesulfonate (1.5 g, 4.2 mmol), 4-(4,4,5,5-
Tetramethyl-[1,3,2]dioxaborolan-2-y1)-1H-pyrazole (1.0 g,
5.0 mmol), Nal (64.0 mg, 0.04 mmol) and K,CO; (1.2 g, 8.4
mmol) in DMF (15 mL) was stirred at 80° C. for 8 hours. The
mixture was diluted with water and extracted with EtOAc.
The EtOAc layer was dried over sodium sulfate and concen-
trated under reduced pressure to afford racemic 1-(2,4-
dimethoxybenzyl)-4-{[4-(4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-yl)-1H-pyrazol-1-yl]methyl }pyrrolidin-2-one
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which was used in next step without purification. MS ESI
calc’d. for C,,H;;BN,O5 [M+H]* 442. found 442.

Preparative Example 4.9

4-Bromo-1-(3-methylbut-3-en-2-yl)-1H-pyrazole

N—N

(~

Br

(E)-Di-tert-butyl diazene-1,2-dicarboxylate (940 mg, 4.08
mmol) was added slowly to a stirred solution of 3-methylbut-
3-en-2-0l (293 mg, 3.40 mmol), triphenylphosphine (1.07 g,
4.08 mmol), and 4-bromo-1H-pyrazole (500 mg, 3.40 mmol)
in THF (10 mL) at 0° C. The reaction was stirred for 10 min
at 0° C. and then allowed to warm to RT for 1 hour. The
reaction was quenched into water and the product was
extracted with ethyl acetate (2x20 mL), dried over anhydrous
magnesium sulfate, filtered, and concentrated under reduced
pressure to afford an oil. The oil was dissolved in 20% trif-
Iuoroacetic acid in dichloromethane (5 ml.) and stirred for 20
minutes. The reaction mixture was concentrated under
reduced pressure and the residue was dissolved in ethyl
acetate, washed with 10% aqueous sodium bicarbonate, dried
over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure to afford the crude residue. The crude
residue was purified by column chromatography on silica
(20-100% ethyl acetate/hexanes) to afford 4-bromo-1-(3-me-
thylbut-3-en-2-yl)-1H-pyrazole. MS ESI caled. for
CgH,,BrN, [M+H]* 215 and 217. found 215 and 217.

Preparative Example 4.10

3-(4-Bromo-1H-pyrazol-1-yl)hexane-2,5-diol

HO,
\Hg%

H
\

N O
N
/
Br
HO,
N O
[
/
Br

NaBH, (657 mg, 17.4 mmol) was added to a solution of
3-(4-bromo-1H-pyrazol-1-yl)hexane-2,5-dione (4.5 g, 17.4
mmol) in MeOH (30 mL) and the resulting mixture stirred at

H
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room temperature for 2 hours. The mixture was concentrate
under reduced pressure, the residue diluted with CH,Cl, and
washed with hydrochloric acid (aq. 1N). The organic layer
was dried with anhydrous magnesium sulfate, filtered, con-
centrated under reduced pressure. The crude residue was
absorbed on silica and purified by column chromatography
on silica (0 to 100% EtOAc/Hex) to afford a mixture of diols.
The mixture was purified by achiral SFC (ES Basic, 21x250
in series w/ES Pyridyl Amide, 21x250 mm, 10% MeOH
w/0.25% DMEA in 90% CO,) to provide 4 raceimc diol
products as single diastereomers.

(Isomer 1, first eluting) MS ESI caled. for CoH, (BrN,O,
[M+H]"* 263. found 263.

(Isomer 2, second eluting) MS ESI
CoH,¢BrN,O, [M+H]* 263. found 263.

(Isomer 3, third eluting) MS ESI calcd. for C;H, [BrN,O,
[M+H]"* 263. found 263.

(Isomer 4, fourth eluting) MS ESI calcd. for CoH, (BrN,O,
[M+H]* 263. found 263.

caled. for

Preparative Example 4.11

1-(4-Bromo-1H-pyrazol-1-yl)-2-methylbut-3-en-2-o0l

Br

To a cooled (0° C.) solution of 1-(4-bromo-1H-pyrazol-1-
yDpropan-2-one (660 mg, 3.25 mmol) in THF (1 mL) was
added vinyl magnesium bromide (1M in THF, 3.9 mL, 3.9
mmol) dropwise over 5 min. The resulting mixture was stirred
for 1 h, diluted with 0.5 M HCl,,,, and EtOAc and the layers
separated. The organic phase was dried with MgSO,, filtered
and concentrated in vacuo, then the crude residue was
absorbed on silica gel and purified by column chromatogra-
phy (0 to 100% EtOAc/Hex) to afford 1-(4-bromo-1H-pyra-

zol-1-yl)-2-methylbut-3-en-2-0l, MS ESI caled. for
C.H,,BrN,O [M+H]* 231. found 231.

Preparative Example 4.12
4-Bromo-1-((2,2-dimethyl-1,3-dioxolan-4-yl)me-
thyl)-1H-pyrazole

~]
N OJ<
[ )
/
Br

Cs,CO; (5.3 g, 16.3 mmol) was added to a solution of
4-bromo-1H-pyrazole (2 g, 13.6 mmol) in DMF (10 mL),
followed by 4-(chloromethyl)-2,2-dimethyl-1,3-dioxolane
(2.46 g, 16.3 mmol) and the resulting mixture heated to an
internal temperature of 65° C. After stirring for 14 h, water
and EtOAc was added and the layers separated. The organic
layer was washed a second time with water, dried with over
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anhydorus magnesium sulfate, filtered and concentrated
under reduced pressure. The resulting crude residue was
absorbed on silica gel and purified by column chromatogra-
phy on silica (0 to 100% EtOAc/Hex) to afford 4-bromo-1-
((2,2-dimethyl-1,3-dioxolan-4-yl)methyl)-1H-pyrazole as a
light yellow oil, MS ESI caled. for C;H, ,BrN,O, [M+H]*
261. found 261.

Preparative Example 4.13

1-(4-Bromo-1H-pyrazol-1-yl)propan-2-one and 3-(4-
bromo-1H-pyrazol-1-yl)hexane-2,5-dione

Q
| N\N O and
/ N\ (0]

Br |

Cs,CO; (21.6 g, 66.4 mmol) was added to a cooled (4° C.)
solution of 4-bromo-1H-pyrazole (9.76 g, 66.4 mmol) in
DMF (30 mL), followed by the slow addition 1-chloropro-
pan-2-one (6.1 g, 66.4 mmol) at such a rate that the internal
temperature did not exceed 15° C. The cooling bath was then
removed and the yellow mixture stirred at room temperature
for 90 min, water and EtOAc were added, the layers separated
and the organic washed a second time with water, then dried
with anhydorus magnesium sulfate, filtered and concentrated
under reduced pressure. The crude residue was absorbed on
silica gel and purified by column chromatography on silica (0
to 100% EtOAc/Hex) to afford separately 3-(4-bromo-1H-
pyrazol-1-yDhexane-2,5-dione, MS ESI caled. for
C.H,,BrN,O, [M+H]* 259. found 259, and 1-(4-bromo-1H-
pyrazol-1-yl)propan-2-one, MS EIS cald. for C;HBrN,O
[M+H]* 203. found 203.

Preparative Example 4.14

(S)-3-(4-Iodo-1H-pyrazol-1-yl)-2-methylpropane-1,
2-diol

g™
N
\
W

Step 1:

(S)-(2-Methyloxiran-2-yl)methyl 4-nitrobenzoate (2.0 g,
8.4 mmol) and cesium carbonate (4.12 g, 12.7 mmol) were
added to a solution of 4-iodo-1H-pyrazole (1.64 g, 8.43
mmol) in DMF (30 mL). The mixture was stirred at room
temperature for 14 h, then diluted with EtOAc, and washed
with hydrochloric acid (1N). The organic layers were sepa-
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rated, dried over anhydrous magnesium sulfate, filtered, and
concentrated under reduced pressure. The residue was puri-
fied by column chromatography on silica gel (0-60% EtOAc/
Hexane) to afford (S)-2-hydroxy-3-(4-iodo-1H-pyrazol-1-
yD)-2-methylpropyl 4-nitrobenzoate. MS ESI calc’d. for
C,,H, sIN,O5 [M+H]* 432. found 432.

Step 2:

Sodium hydroxide (3 M in water, 3.25 mL, 9.74 mmol) was
added to a solution of (S)-2-hydroxy-3-(4-iodo-1H-pyrazol-
1-y1)-2-methylpropyl 4-nitrobenzoate (2.80 g, 6.49 mmol) in
acetonitrile (40 mL). The mixture was stirred at room tem-
perature for 1 h, then concentrated under reduced pressure,
diluted with EtOAc, and washed with hydrochloric acid (1N),
water and brine. The organic layers were separated, dried over
anhydrous magnesium sulfate and concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel (0-10% MeOH/DCM) to afford
(8)-3-(4-iodo-1H-pyrazol-1-yl)-2-methylpropane-1,2-diol.
MS ESI calc’d. for C,,H,,N,O, [M+H]* 283. found 283. 'H
NMR (500 MHz, DMSO-d,) 8 7.76 (s, 1H), 7.48 (s, 1H), 4.79
(t,J=5.5Hz, 1H), 4.53 (s, 1H), 4.09-4.00 (m, 2H), 3.17-3.11
(m, 2H), 0.89 (s, 3H).

Preparative Example 4.15

4-((4-Bromo-1H-pyrazol-1-yl)methyl)benzamide

o) NH,

I&Br

A mixture of 4-bromo-1H-pyrazole (400 mg, 2.72 mmol),
4-(chloromethyl)benzamide (462 mg, 2.72 mmol), and potas-
sium carbonate (940 mg, 6.80 mmol) in DMF (5 mL) was
stirred for 2 hours at 80° C. The reaction mixture was then
cooled to ambient temperature and diluted with diethyl ether
(400 mL). The mixture was washed with water (2x100 mL)
and brine (25 mL). The organic layer was dried over magne-
sium sulfate, filtered, and concentrated under reduced pres-
sure to afford the crude product residue. The crude product
residue was suspended in ethyl acetate (10 mL) and then
diluted by the drop wise addition of n-heptane (40 mL). After
stirring for 18 hours, the mixture was filtered and the col-
lected solids were washed with n-heptane (3x10 mL). The
collected solids were dried under reduced pressure to afford
4-((4-bromo-1H-pyrazol-1-yl)methyl)benzamide. MS ESI
caled. for C,  H;,BrN,O [M+H]* 280 and 282. found 280 and
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282. 'H NMR (500 MHz, DMSO-d,) 8 8.10 (s, 1H), 7.93 (s,
1H),7.81 (d, J=8.5 Hz, 2H), 7.57 (s, 1H), 7.35 (s, 1H), 7.26 (d,
J=8.0 Hz, 2H), 5.35 (s, 2H).

Preparative Example 4.16

4-((4-Bromo-1H-pyrazol-1-yl)methyl)phenol

OH

I&Br

A mixture of 4-bromo-1H-pyrazole (500 mg, 3.40 mmol),
4-(chloromethyl)phenyl acetate (659 mg, 3.57 mmol), and
potassium carbonate (1.18 g, 8.50 mmol) was diluted with
DMF (5 mL) at ambient temperature. The reaction mixture
was heated to 40° C. for 4 hours. The reaction mixture was
then diluted with sodium hydroxide (2.0 M in water, 3.40 mL,,
6.80 mmol) and stirred for an additional 30 minutes at 40° C.
The reaction mixture was then cooled to ambient temperature
and diluted with ethyl acetate (200 mL.) and saturated aqueous
ammonium chloride solution (50 mL). The organic layer was
separated and washed with water (50 mL) and then brine (25
mL). The organic layer was separated, dried over anhydrous
magnesium sulfate, filtered, and concentrated under reduced
pressure to atford the crude product residue. The crude prod-
uct residue was purified by column chromatography on silica
(0-100% ethyl acetate/hexanes) to afford 4-((4-bromo-1H-
pyrazol-1-yl)methyl)phenol. MS  ESI  calc’d.  for
C,0H, oBrNLO [M+H]* 253 and 255. found 253 and 255. 'H
NMR (500 MHz, DMSO-d,) 8 9.45 (s, 1H), 7.98 (s, 1H), 7.51
(s, 1H), 7.08 (d, J=8.5 Hz, 2H), 6.69 (dd, J=7.0 Hz, 2.0 Hz,
2H), 5.14 (s, 2H).

Preparative Example 4.17

1-(2,3-Dimethylbut-2-en-1-y1)-4-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole

1-Bromo-2,3-dimethylbut-2-ene (3.78 g, 23.19 mmol),
and cesium carbonate (15.11 g, 46.4 mmol) were added to a
solution of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-
1H-pyrazole (3.0 g, 15.46 mmol) in DMF (52 mL), and the
mixture was stirred at 90° C. for 18 h. The mixture was
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allowed to cool to room temperature, diluted with diethyl
ether, washed with water (3x50 mL) and brine. The organic
layers were separated, dried over anhydrous magnesium sul-
fate and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (0-40%
EtOAc/hexane) to afford 1-(2,3-dimethylbut-2-en-1-yl)-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazole.
'"HNMR (500 MHz, CDCl,) 8 7.79 (s, 1H), 7.62 (s, 1H), 4.74
(s, 2H), 1.83 (s, 3H), 1.74 (s, 3H), 1.59 (s, 3H), 1.31 (s, 12H).

Preparative Example 4.18

tert-Butyl (2S)-2-[(4-bromo-1H-pyrazol-1-yl)me-
thyl]morpholine-4-carboxylate

Tetrahydrofuran was added to a mixture of (S)-tert-butyl
2-(hydroxymethyl)morpholine-4-carboxylate (250 mg, 1.15
mmol), 4-bromo-1H-pyrazole (186 mg, 1.27 mmol), di-tert-
butyl azodicarboxylate (530 mg, 2.30 mmol), and triph-
enylphosphine resin (3 mmol/g loading, 601 mg, 2.30 mmol)
under argon. The resulting suspension was stirred for 8 days
and then filtered through CELITE. The supernatant was con-
centrated under reduced pressure, and the residue was puri-
fied by chromatography on silica gel (5-100% ethy] acetate/
hexanes) to afford tert-butyl (2S)-2-[(4-bromo-1H-pyrazol-
1-yDmethyl|morpholine-4-carboxylate. ESI calc’d. for
CoH,3BrN;O, [M+H t-Bu]* 289 and 291. found 289 and 291.
'"H NMR (500 MHz, CDCl,) 8 7.49 (s, 1H), 7.46 (s, 1H),
4.22-4.08 (m, 2H), 4.04-3.78 (m, 3H), 3.76-3.69 (br s, 1H),
3.52-3.46 (m, 1H), 2.99-2.82 (br s, 1H), 2.63-2.51 (br s, 1H),
1.45 (s, 9H).

The intermediates in the following table were prepared
according to the method described for Preparative Example
4.18.
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Preparative Example 4.20

Methyl 4-{1-[4-(4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-y1)-1H-pyrazol-1-yl]ethyl }benzoate

The mixture of 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaboro-
lan-2-yl)-1H-pyrazole (0.20 g, 1.0 mmol), methyl 4-(1-chlo-
roethyl)benzoate (0.2 g, 1.0 mmol), potassium carbonate
(0.28 g, 2.0 mmol), and 18-crown-6 (3 mg) in DMF (5 mL)
was stirred at 80° C. for 8 hours. After cooling to room
temperature, the mixture was diluted with water and extracted
with ethyl acetate. The organic layer was dried over sodium
sulfate, filtered, and concentrated to afford methyl 4-{1-[4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol-

Prep.
Chemical Name

1H-pyrazol-1-

N, 4-carboxylate

(R)-tert-butyl 2-((4-bromo-

yl)methyl)morpholine-

Exact

Mass M+ H]}+
M+ H]+ Found
289/291 289/291
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1-yl]ethyl}benzoate, which was used in next step without
purification. MS ESI calc’d. for C,,H,,BN,O, [M+H]* 357.
found 357.

Preparative Example 4.21

Ethyl 4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-y1)-1H-pyrazol-1-yl]cyclohexanecarboxylate

o [

0
NN
L/
a
o)
Step 1:

Cesium carbonate (1.96 g, 6 mmol) and 4-bromopyrazole
(321 mg, 2.2 mmol) were added to a solution of ethyl 4-[ (me-
thylsulfonyl)oxy|cyclohexanecarboxylate (0.50 g, 2 mmol)
in DMF (10 mL). The mixture was stirred at 80° C. for 16
hours. Upon cooling to room temperature, the mixture was
diluted with water and extracted with ethyl acetate. The
organic layer was dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was puri-
fied by chromatography on silica gel (ethyl acetate/petroleum
ether) to give ethyl 4-(4-bromo-1H-pyrazol-1-yl)cyclohex-
anecarboxylate. MS ESI cale’d. for C,,H,;BrN,O, [M+H]*
301 and 303. found 301 and 303. 'H NMR (400 MHz,
CDCl,): 8 7.45 (s, 1H), 7.44 (s, 1H), 4.23 (q, J=7.2 Hz, 2H),
2.46-2.38 (m, 1H), 2.26-2.18 (m, 4H), 2.06-1.98 (m, 2H),
1.86-1.78 (m, 3H), 1.36 (t, J=7.2 Hz, 3H).

Step 2:

Bis(pinacolato)diboron (213 mg, 0.84 mmol), potassium
acetate (137 mg, 1.4 mmol), and [1,1'-bis(diphenylphos-
phino)ferrocene]dichloropalladium(Il), complex  with
dichloromethane (51 mg, 0.07 mmol) were added to a solu-
tion of ethyl 4-(4-bromo-1H-pyrazol-1-yl)cyclohexanecar-
boxylate (210 mg, 0.7 mmol) in dioxane (5 mL.). The mixture
was stirred under nitrogen at 110° C. for 12 hours. After
cooling to room temperature, the mixture was diluted with
water and extracted with ethyl acetate. The organic layer was
dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by chromatogra-
phy on silica gel (ethyl acetate/petroleum ether) to give ethyl
4-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-
pyrazol-1-yl|cyclohexanecarboxylate (132 mg, yield: 54%).
MS ESI cale’d. for C,H;,BN,O, [M+H]" 349. found 349.
'"HNMR (400 MHz, DMSO-dy): 8 7.90 (s, 1H), 7.62 (s, 1H),
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4.26-4.18 (m, 1H), 4.13 (q, J=7.2 Hz, 2H) 2.36-2.34 (m, 1H),
2.26-1.98 (m, 4H), 1.66-1.58 (m, 4H), 1.26 (s, 12H), 1.21 (t,
J=7.2 Hz, 3H).

Preparative Example 4.22

Methyl 4-(4-bromo-1H-pyrazol-1-y1)-2,2-dimethyl-
cyclohexanecarboxylate

Step 1:

Sodium borohydride (6.19 g, 163 mmol) was added in
portions at 0° C. to a solution of methyl 2,2-dimethyl-4-
oxocyclohexanecarboxylate (10.0 g, 54.3 mmol) in methanol
(200 mL). The mixture was stirred at room temperature for 30
minutes. Then the mixture was diluted with water and
extracted with ethyl acetate. The organic layer was dried over
sodium sulfate, filtered, and concentrated under reduced pres-
sure to give methyl 4-hydroxy-2,2-dimethylcyclohexanecar-
boxylate. 'H NMR (400 MHz, CDCl,): 8 3.89-3.84 (m, 1H),
3.65 (s, 3H), 2.21 (s, 1H), 1.79-1.73 (m, 1H), 1.70-1.68 (m,
3H), 1.49-1.35 (m, 2H), 1.06 (s, 6H).

Step 2:

Methanesulfonyl chloride (2.6 g, 22 mmol) and triethy-
lamine (2.4 g, 22 mmol) were added to a solution of methyl
4-hydroxy-2,2-dimethylcyclohexanecarboxylate (1.38 g, 7.4
mmol) in dichloromethane (30 mL) at 0° C. The mixture was
stirred at room temperature for 16 hours. Then the mixture
was diluted with water and extracted with ethyl acetate. The
ethyl acetate layer was dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was puri-
fied by chromatography on silica gel (ethyl acetate/petroleum
ether) to give methyl 2,2-dimethyl-4-[(methylsulfonyl)oxy]
cyclohexanecarboxylate. 'H NMR (400 MHz, CDCL,): §
5.30-4.78 (m, 1H), 3.65 (s, 3H), 3.05 (s, 3H), 2.25-2.21 (m,
1H), 2.19-2.13 (m, 2H), 1.90-1.88 (m, 1H), 1.79-1.75 (m,
2H), 1.63 (s, 1H), 1.06 (s, 6H).

Step 3:

Cesium carbonate (2.93 g, 9 mmol) and 4-bromopyrazole
(482 mg, 3.3 mmol) were added to a solution of methyl
2,2-dimethyl-4-[ (methylsulfonyl)oxy]|cyclohexanecarboxy-
late (0.79 g, 3 mmol) in DMF (10 mL). The mixture was
stirred at 80° C. for 16 hours. Then the mixture was diluted
with water and extracted with ethyl acetate. The organic layer
was dried over sodium sulfate, filtered, and concentrated
under reduced pressure. The residue was purified by chroma-
tography on silica gel (ethyl acetate/petroleum ether) to give
methyl  4-(4-bromo-1H-pyrazol-1-y1)-2,2-dimethylcyclo-
hexanecarboxylate. MS ESI calc’d. for C,;H,,BrN,O,
[M+H]* 315 and 317. found 315 and 317. 'H NMR (400
MHz,CDCl,): 8 7.35 (s, 1H), 7.22 (s, 1H), 4.53-4.50 (m, 1H),
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3.69 (s, 3H), 2.26-2.18 (m, 1H), 2.06-1.78 (m, 4H), 1.36-1.28
(m, 2H), 1.06 (s, 3H), 0.97 (s, 3H).

Preparative Example 4.23

5-[(4-lodo-1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-
2-one, isomer 1 and isomer 2

— —
= &NH = &NH
W W

A mixture of potassium phosphate tribasic (6.57 g, 30.9
mmol), 4-iodo pyrazole (2.00 g, 10.3 mmol), and 5-(chlorom-
ethyl)-1,3-oxazolidin-2-one (2.80 g, 20.6 mmol) in 1,4-diox-
ane (103 mL.) was sealed in a pressure vessel and heated for 72
hours at 110° C. Upon cooling to room temperature, the
mixture was diluted with water and dichloromethane. The
organic layer was separated, washed with water, and concen-
trated under reduced pressure. The residue was triturated with
a mixture of methanol and hexanes for several hours at room
temperature, and then the precipitate was collected by filtra-
tion to afford 5-[(4-iodo-1H-pyrazol-1-yl)methyl]-1,3-0x-
azolidin-2-one. MS ESI calc’d. for C,HgIN,0, [M+H]* 294.
found 294. The enantiomers were separated by chiral SFC
(supercritical fluid chromatography), IC column with 20%
isopropyl alcohol in CO, to give isomer 1 (faster eluting) and
isomer 2 (slower eluting).

Preparative Example 4.24

1-(2,4-Dimethoxybenzyl)-4-[ (4-iodo-1H-pyrazol-1-
yDmethyl]-4-methylpyrrolidin-2-one

MeO
MeO
~CL
» ’
1
Step 1:

Sodium hydride (327 mg, 13.6 mmol) ws added to a solu-
tion of methyl 1-(2,4-dimethoxybenzyl)-5-oxopyrrolidine-3-
carboxylate (2.0 g, 6.8 mmol) in THF (50 mL) at 0° C. The
mixture was stirred at room temperature for 2 hours. Then the
mixture was added methyl iodide (4.8 g, 34 mmol) dropwise
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at 0° C. The mixture was stirred at room temperature for 16
hours and then was diluted with water and extracted with
ethyl acetate. The organic layer was dried over sodium sul-
fate, filtered, and concentrated under reduced pressure. The
residue purified by chromatography on silica gel (ethyl
acetate/petroleum ether) to give methyl 1-(2,4-dimethoxy-
benzyl)-3-methyl-5-oxopyrrolidine-3-carboxylate. MS ESI
calc’d. for C, H,,NO, [M+H]* 308. found 308. '‘H NMR
(400 MHz, CD,0D): & 7.11 (d, J=8.8 Hz, 1H), 6.56 (s, 1H),
6.50(d,J=8.8 Hz, 1H), 4.39 (s,2H), 3.82 (s,3H), 3.80 (s, 3H),
3.68 (s,3H),3.64 (d, J=16.8 Hz, 1H),3.10(d, J=16.8 Hz, 1H),
2.93(d,J=16.8Hz, 1H),2.32 (d,J=16.8 Hz, 1H), 1.33 (s, 3H).
Step 2:

Lithium borohydride (28 mg, 1.3 mmol) was added to a
solution of methyl 1-(2,4-dimethoxybenzyl)-3-methyl-5-0x-
opyrrolidine-3-carboxylate (200 mg, 0.65 mmol) in THF (2
ml) at 0° C. The mixture was stirred at room temperature for
16 hours and then diluted with water and extracted with ethyl
acetate. The organic layer was dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The resi-
due was purified by chromatography on silica gel (ethyl
acetate/petroleum ether) to give 1-(2,4-dimethoxybenzyl)-4-
(hydroxymethyl)-4-methylpyrrolidin-2-one. MS ESI calc’d.
for C, sH,,NO,[M+H]* 280. found 280. 'H NMR (400 MHz,
CD,0D): 87.08 (d,J=8.4Hz, 1H),6.52 (s, 1H), 6.46 (d, ]=8.4
Hz, 1H), 4.40-4.31 (m, 2H), 3.79 (s, 3H), 3.77 (s, 3H), 3.30-
3.20 (m, 3H), 2.88-2.86 (m, 1H), 2.43 (d, J=16.8 Hz, 1H),
2.08 (d, J=16.8 Hz, 1H), 1.04 (s, 3H).

Step 3:

Methanesulfonyl chloride (305 mg, 2.65 mmol) and tri-
ethylamine (540 mg, 5.35 mmol) were added to a solution of
1-(2,4-dimethoxybenzyl)-4-(hydroxymethyl)-4-methylpyr-
rolidin-2-one (500 mg, 1.75 mmol) in DCM (5§ mL) at 0° C.
The mixture was stirred at room temperature for 16 hours and
then diluted with water and extracted with ethyl acetate. The
organic layer was dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was puri-
fied by chromatography on silica gel (ethyl acetate/petroleum
ether) to give [1-(2,4-dimethoxybenzyl)-3-methyl-5-oxopyr-
rolidin-3-yl|methyl methanesulfonate. MS ESI calc’d. for
C,,H,,NOS [M+H]* 358. found 358. 'H NMR (400 MHz,
CDCl,): 6 7.15(d, J=8.4 Hz, 1H), 6.46-6.44 (m, 2H), 4.41 (s,
2H), 4.02-3.96 (m, 2H), 3.81 (s, 3H), 3.80 (s, 3H), 3.22 (d,
J=6.4 Hz, 1H), 2.99-2.95 (m, 4H), 2.41 (d, J=16.8 Hz, 1H),
2.24 (d, J=16.8 Hz, 1H), 1.19 (s, 3H).

Step 4:

A mixture of 4-iodo-1H-pyrazole (270 mg, 1.4 mmol),
[1-(2,4-dimethoxybenzyl)-3-methyl-5-oxopyrrolidin-3-yl]
methyl methanesulfonate (500 mg, 1.4 mmol), cesium car-
bonate (910 mg, 2.8 mmol), and potassium iodide (10 mg,
0.05 mmol) in DMF (80 mL) was stirred at 80° C. for 12
hours. The mixture was diluted with water and extracted with
ethyl acetate. The organic layer was dried over sodium sul-
fate, filtered, and concentrated under reduced pressure. The
residue was purified by chromatography on silica gel (ethyl
acetate/petroleum ether) to give 1-(2,4-Dimethoxybenzyl)-4-
[(4-i0do-1H-pyrazol-1-yl)methyl]-4-methylpyrrolidin-2-
one. MS ESI cale’d. for C, H,;1 N;O; [M+H]* 456. found
456. '"H NMR (400 MHz, MeOD): 8 7.49 (s, 1H), 7.44 (s,
1H), 7.05 (d, J=8 Hz, 1H), 6.54 (d, J=2.4 Hz, 1H), 6.49-6.47
(m, 1H), 4.30 (d, J=4 Hz, 2H), 4.06 (d, J=2 Hz, 2H), 3.78 (s,
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6H), 3.33-3.29 (m, 1H), 2.91 (d, J=6.4 Hz, 1H), 2.54 (d,
J=16.8 Hz, 1H), 2.17 (d, I=16.8 Hz, 1H), 1.01 (s, 3H).

Preparative Example 4.25

rac-(4R,5R)-4-[(4-i0do-1H-pyrazol-1-yl)methyl]-1-
(4-methoxybenzyl)-5-methylpyrrolidin-2-one

Step 1:

Ethyl rac-(2R,3S)-2-methyl-5-oxopyrrolidine-3-carboxy-
late (30 g, 0.18 mol) in DMF (100 mL) was carefully added to
a suspension of sodium hydride (7.6 g, 0.19 mol, 60% in
mineral oil) in DMF (400 mL) at 0° C. The resulting mixture
was stirred for 1 hour before 4-methoxybenzyl chloride (32.8
g, 28.5 mL, 0.21 mol) was added dropwise, followed by
tert-butylammonium iodide (13 g, 35 mmol). The reaction
mixture was stirred at room temperature for 10 hours and then
quenched by adding saturated aqueous ammonium chloride
solution (30 mL). The reaction mixture was diluted with
water (100 mL) and extracted with ethyl acetate (500 mLx3).
The combined organic layers were washed with brine (100
ml), dried over sodium sulfate, filtered, and concentrated
under reduced pressure to afford the crude product, which
was purified by chromatography on silica gel (ethyl acetate/
petroleum ether) to afford ethyl rac-(2R,3S)-1-(4-methoxy-
benzyl)-2-methyl-5-oxopyrrolidine-3-carboxylate. MS ESI
calc’d. for C,H,,NO, [M+H]* 292. found 292. 'H NMR
(CDCl,, 400 MHz) &: 7.13 (d, J=8.4 Hz, 2H), 6.82 (d, J=8.4
Hz, 2H), 4.91 (d, J=14.4 Hz, 1H), 4.08-4.15 (m, 2H), 3.89 (d,
J=14.4Hz, 1H),3.76 (s, 3H), 3.62-3.63 (m, 1H), 2.71 (s, 3H),
1.18-1.26 (m, 6H).

Step 2:

Lithium borohydride (3.5 g,0.16 mol) in THF (50 mL) was
slowly added dropwise to a solution of ethyl rac-(2R,3S)-1-
(4-methoxybenzyl)-2-methyl-5-oxopyrrolidine-3-carboxy-
late (18.5 g,0.064 mol) in THF (350 mL.) at 0° C. The reaction
mixture was allowed to stir at room temperature for 16 hours
and then quenched by the slow addition of saturated aqueous
ammonium chloride solution (30 mL). After removal of THF
under reduced pressure, the mixture was diluted with water
(100 mL) and extracted with ethyl acetate (300 mLx3). The
combined organic layers were dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The resi-
due was purified by chromatography on silica gel (ethyl
acetate/petroleum ether) to give rac-(4R,58)-4-(hydroxym-
ethyl)-1-(4-methoxybenzyl)-5-methylpyrrolidin-2-one. MS
ESIcalc’d. for C, ,H,,NO, [M+H]* 250. found 250. 'H NMR
(CDCl,, 400 MHz): & 7.10 (d, J=8.4 Hz, 2H), 6.79 (d, J=8.4
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Hz, 2H), 4.83 (d, J=14.8 Hz, 1H), 3.85 (d, J=14.8 Hz, 1H),
3.74 (s, 3H), 3.47 (d, J=6.4 Hz, 2H), 3.30-3.27 (m, 1H), 2.76
(s, br, 1H), 2.58-2.52 (m, 1H), 2.24-2.18 (m, 1H), 2.06-2.02
(m, 1H), 1.15 (d, J=6.4 Hz, 3H).
Step 3:

Triethylamine (1.47 g, 14.57 mmol) and methanesulfonyl
chloride (1.25 g, 10.93 mmol) were added to a solution of
rac-(4R,5S)-4-(hydroxymethyl)-1-(4-methoxybenzyl)-5-
methylpyrrolidin-2-one (1.8 g, 7.29 mmol) in DCM (36 mL)
at 0° C. The mixture was stirred at 0° C. for 1 hour, and then
water (70 mL) was added and the mixture was extracted with
ethyl acetate (100 mL.x3). The combined organic layers were
dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by chromatogra-
phy on silica gel (ethyl acetate/petroleum ether) to afford
[(2R,3S)-1-(4-methoxybenzyl)-2-methyl-5-oxopyrrolidin-
3-yllmethyl rac-methanesulfonate. MS ESI calc’d. for
C,5H,,NO5S [M+H]* 328. found 328. "H NMR (400 MHz,
CDCl,): 8 7.17 (d, J=8.4 Hz, 2H), 6.86 (d, J=8.4 Hz, 2H),
4.96-4.91 (m, 1H), 4.10-4.05 (m, 2H), 3.91-3.86 (m, 1H),
3.81 (s, 3H), 3.36-3.30 (m, 1H), 2.92 (s, 3H), 2.76-2.68 (m,
1H),2.39-2.29 (m, 1H), 2.27-2.20 (m, 1H), 1.24 (d, J=6.4 Hz,
3H).

Step 4:

4-lodo-1H-pyrazole (0.93 g, 4.77 mmol) and cesium car-
bonate (2.59 g, 7.95 mmol) were added to a solution of
[(2R,3S)-1-(4-methoxybenzyl)-2-methyl-5-oxopyrrolidin-
3-yllmethyl rac-methanesulfonate (1.3 g, 3.98 mmol) in
DMF (26 mL). The mixture was stirred at 90° C. under a
nitrogen atmosphere for 3 hours. After cooling to room tem-
perature, the mixture was diluted with water (50 mL) and
extracted with ethyl acetate (100 mLx3). The combined
organic layers were dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was puri-
fied by chromatography on silica gel (ethyl acetate/petroleum
ether) to afford rac-(4R,5R)-4-[(4-iodo-1H-pyrazol-1-yl)me-
thyl]-1-(4-methoxybenzyl)-5-methylpyrrolidin-2-one. MS
ESI calc’d. for C,,H,,IN,O, [M+H]* 426. found 426. 'H
NMR (400 MHz, CDCl,): 8 7.47 (s, 1H), 7.17 (d, J=8.5 Hz,
2H), 6.95 (s, 1H), 6.90 (d, J=8.5 Hz, 2H), 4.99-4.94 (m, 1H),
4.02-3.99 (m, 1H), 3.90-3.85 (m, 1H), 3.85 (s, 3H), 3.82-3.79
(m, 1H),3.15-3.06 (m, 1H), 2.69-2.63 (m, 1H), 2.58-2.48 (m,
1H), 2.18-2.09 (m, 1H), 1.06 (d, J=6.5 Hz, 3H).

Preparative Example 4.26

3-((4-Iodo-1H-pyrazol-1-yl)methyl)pyrrolidine-2,5-
dione, Isomer 1 and Isomer 2

NH

» © )
Q% S)
1 1
Step 1:
1,8-Diazabicyclo[5.4.0Jundec-7-ene (753 mg, 3 mmol)
was added to a stirred mixture of dimethyl 2-methylenesuc-

cinate (158 mg, 1.00 mmol) and 4-iodo-1H-pyrazole (194
mg, 1.00 mmol) in acetonitrile (2 mL.) and the mixture was

NH
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stirred at room temperature under N, for 12 hours. The mix-
ture was diluted with water and extracted with EtOAc. The
EtOAc layer was dried over anhydrous sodium sulfate, fil-
tered, and concentrated under reduced pressure. The residue
was purified by prep-TLC on silica gel (petroleum ether/
EtOAc) to afford dimethyl 2-((4-iodo-1H-pyrazol-1-yl)me-
thyl)succinate. MS ESI calced. for C, H, ,IN,O, [M+H]" 353,
found 353. 'H NMR (400 MHz, CDCl,) § 7.52 (s, 1H), 7.39
(s, 1H), 4.55-4.36 (m, 2H), 3.72 (s, 3H), 3.68 (s, 3H), 3.42-
3.33 (m, 1H), 2.70-2.47 (m, 2H).

Step 2:

A solution of dimethyl 2-((4-iodo-1H-pyrazol-1-yl)me-
thyl)succinate (200 mg, 0.61 mmol) and lithium hydroxide
(40 mg, 1.80 mmol) in THF/water (4 mL./1 mL.) was stirred at
60° C. for 12 hours. After cooling to room temperature, the
mixture was diluted with water and extracted with EtOAc.
The organic layer was dried over anhydrous sodium sulfate,
filtered, and concentrated under reduced pressure to afford
2-((4-i0odo-1H-pyrazol-1-yl)methyl)succinic acid. MS ESI
calc’d. for CgH,,IN,O, [M+H]* 325. found 325. '"H NMR
(400 MHz, CD,OD) 8 7.76 (s, 1H), 7.50 (s, 1H), 4.60-4.48
(m, 2H), 3.46-3.38 (m, 1H), 2.83-2.73 (m, 1H), 2.60-2.51 (m,
1H).

Step 3:

The solution of 2-((4-iodo-1H-pyrazol-1-yl)methyl)suc-
cinic acid (170 mg, 0.52 mmol) and urea (72 mg, 1.50 mmol)
was stirred neat at 130° C. for 12 hours. After cooling to room
temperature, the mixture was diluted with water and extracted
with EtOAc. The organic layer was dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pres-
sure to afford 3-((4-iodo-1H-pyrazol-1-yl)methyl)pyrroli-
dine-2,5-dione. MS ESI calc’d. for CgHGIN,O, [M+H]* 306.
found 306. 'H NMR (400 MHz, CD,0D) 8 7.70 (s, 1H), 7.50
(s, 1H), 4.62-4.43 (m, 2H), 3.48-3.37 (m, 1H), 2.85-2.68 (m,
1H), 2.61-2.49 (m, 1H).

The racemic mixture was purified by chiral SFC (ethanol/
CO,) to afford (R or S)-3-((4-iodo-1H-pyrazol-1-yl)methyl)
pyrrolidine-2,5-dione (Isomer 1, first eluting) and (R or S)-3-
((4-iodo-1H-pyrazol-1-yl)methyl)pyrrolidine-2,5-dione
(Isomer 2, second eluting).

Preparative Example 4.27

4-Hydroxy-4-((4-iodo-1H-pyrazol-1-yl)methyl)pyr-
rolidin-2-one

HO
/ACE
N—N 0

(

Step 1:

Sodium hydride (6 g, 250 mmol, 60 wt % in mineral oil)
was added to mixture of 4-iodo-1H-pyrazole (10 g, 50 mmol)
in THF (200 mL) at room temperature under N,. The mixture
was stirred at room temperature for 1 hour. Ethyl 4-chloro-3-
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oxobutanoate (11.6 g, 75 mmol) was added and the mixture
was stirred at room temperature for 12 hours. The mixture
was diluted with water and extracted with EtOAc. The
organic layer was dried over anhydrous sodium sulfate, fil-
tered, and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (petro-
leum ether: EtOAc) to afford ethyl 4-(4-iodo-1H-pyrazol-1-
yl)-3-oxobutanoate. MS ESI calc’d. for CoH, ,IN, O, [M+H]*
323. found 323. 'H NMR (400 MHz, CDCl,) § 7.57 (s, 1H),
7.48 (s, 1H), 5.05 (s, 2H), 4.19-4.15 (m, 2H), 3.40 (s, 2H),
1.28-1.24 (m, 3H).

Step 2:

Trimethylsilyl cyanide (3.0 g, 30 mmol) was added to a

mixture of ethyl 4-(4-iodo-1H-pyrazol-1-yl)-3-oxobutanoate
(8 g, 25 mmol), triphenylphosphine (195 mg, 0.75 mmol) and
methyl acrylate (64 mg, 0.75 mmol) in chloroform (100 mL)
at 0° C.under N,. The mixture was allowed to warm to room
temperature and was stirred at room temperature for 12 hours.
The mixture was diluted with water and extracted with
EtOAc. The organic layer was dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure.
The residue was purified by column chromatography onsilica
gel (petroleum ether: EtOAc) to afford ethyl 3-cyano-4-(4-
iodo-1H-pyrazol-1-yl)-3-((trimethylsilyl)oxy)butanoate.
MS ESI cale’d. for C, ;H,; 1 N3O,Si [M+H]" 422. found 422.
'H NMR (400 MHz, CDCl,) 8 7.57 (d, J=4.4 Hz, 2H), 4.65-
4.56 (m, 2H), 4.26-4.19 (m, 2H), 2.78-2.69 (m, 2H), 1.32-
1.28 (m, 3H), 0.24-0.20 (m, 9H).

Step 3:

Sodium borohydride (2 g, 52 mmol) was slowly added at
-20° C. over 15 minutes to a solution of ethyl 3-cyano-4-(4-
iodo-1H-pyrazol-1-yl)-3-((trimethylsilyl)oxy)butanoate (4
g, 9 mmol) and cobalt(II) chloride (9 g, 36 mmol) in methanol
(40 mL). After allowing to warm to room temperature, the
mixture was diluted with aqueous ammonium chloride solu-
tion and extracted with DCM. The organic layer was dried
over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure to afford ethyl 4-amino-3-(4-iodo-
1H-pyrazol-1-yl)methyl)-3-((trimethylsilyl)oxy)butanoate.
MS ESI cale’d. for C,;H,5IN;O;Si [M+H]* 426. found 426.
'"H NMR (400 MHz, CD,0D) 8 7.57 (s, 1H), 7.52 (s, 1H),
4.60-4.49 (m, 2H), 4.20-4.07 (m, 2H), 2.81-2.62 (m, 4H),
1.32-1.28 (m, 3H), 0.24-0.20 (m, 9H).

Step 4:

Sodium hydroxide (113 mg, 2.8 mmol) was added to a
mixture of ethyl 4-amino-3-((4-iodo-1H-pyrazol-1-yl)me-
thyD)-3-((trimethylsilyl)oxy)butanoate (1.2 g, 2.8 mmol) in
methanol (10 mL) and the mixture was stirred at room tem-
perature for 2 hours. The mixture was diluted with water and
extracted with DCM. The organic layer was dried over anhy-
drous sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by prep-TLC (pe-
troleum ether/EtOAc) to afford 4-hydroxy-4-((4-iodo-1H-
pyrazol-1-yl)methyl)pyrrolidin-2-one. MS ESI calc’d. for
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C4H,,IN,0, [M+H]* 308. found 308. "H NMR (400 MHz,
CDCl,)87.58 (s, 1H),7.51 (s, 1H), 4.28 (s, 2H), 3.34 (s, 2H),
2.29-2.05 (m, 2H).

Preparative Example 4.28

5((4-lodo-1H-pyrazol-1-yl)methyl)oxazolidine-2,4-
dione

NH

Step 1:

A mixture of 4-iodo-1H-pyrazole (10 g, 51 mmol), methyl
oxirane-2-carboxylate (6.8 g, 67 mmol) and tripotassium
phosphate (12 g, 57 mmol) in dioxane (80 mL) was stirred at
90° C. for 4 hours. After cooling to room temperature, the
mixture was diluted with water and extracted with DCM. The
organic layer was dried over anhydrous sodium sulfate, fil-
tered, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (petroleum
ether/EtOAc) to afford methyl 2-hydroxy-3-(4-iodo-1H-
pyrazol-1-yl)propanoate. MS ESI cale’d. for C,H,,IN,O,
[M+H]* 297. found 297. 'H NMR (400 MHz, CDCl,) § 7.50
(d, J=3.2 Hz, 2H), 4.51-4.46 (m, 3H), 4.27-4.25 (m, 1H),
1.31-1.28 (m, 3H).

Step 2:

A mixture of methyl 2-hydroxy-3-(4-iodo-1H-pyrazol-1-
yDpropanoate (4 g, 13 mmol) and ammonia (saturated in
methanol, 100 mL) in a sealed tube was stirred at 60° C. for 12
hours. After cooling to room temperature, the mixture was
concentrated under reduced pressure to afford 2-hydroxy-3-
(4-i0odo-1H-pyrazol-1-yl)propanamide. MS ESI cale’d. for
CHoIN,0, [M+H]* 282. found 282. 'H NMR (400 MHz,
CDCl,) & 7.72 (s, 1H), 7.50 (s, 1H), 4.53-4.49 (m, 1H),
4.36-4.29 (m, 2H).

Step 3:

1,1'-Carbonyldiimidazole (3.5 g, 21 mmol) and sodium
hydride (0.85 g, 21 mmol, 60 wt %) were added to a mixture
of 2-hydroxy-3-(4-iodo-1H-pyrazol-1-yl)propanamide (2 g,
7 mmol) in diethyl carbonate (50 mL). The mixture was
stirred at 50° C. for 5 hours. After cooling to room tempera-
ture, the mixture was diluted with aqueous ammonium chlo-
ride solution and extracted with DCM. The organic layer was
dried over anhydrous sodium sulfate, filtered, and concen-
trated under reduced pressure. The residue was purified by
silica gel column chromatography (petroleum ether/EtOAc)
to afford 5-((4-iodo-1H-pyrazol-1-yl)methyl)oxazolidine-2,
4-dione. MS ESI calc’d. for C,H,IN,O; [M+H]* 308. found
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308. "HNMR (400 MHz, CDCl,) 8 7.55 (s, 1H), 7.50 (s, 1H),
5.16 (s, 1H), 4.68 (d, J=4 Hz, 2H).

Preparative Example 4.29

6-((4-lodo-1H-pyrazol-1-yl)methyl)-1,3-oxazinan-2-
one

Step 1:

Benzyl chloroformate (38 g, 0.22 mol) was added at 0° C.
over 15 minutes to a mixture of but-3-en-1-amine (10 g, 0.14
mol) and sodium bicarbonate (35 g, 0.52 mol) in DCM (500
ml) and water (40 mL). The mixture was diluted with water
and extracted with DCM. The organic layer was dried over
anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by silica gel col-
umn chromatography (petroleum ether/EtOAc) to afford ben-
zyl but-3-en-1-ylcarbamate. MS ESI calc’d. for C,,H,;NO,
[M+H]* 206. found 206. 'H NMR (400 MHz, CDCl;) &
7.36-7.30 (m, 5H), 5.80-5.70 (m, 1H), 5.11-5.01 (m, 4H),
3.79-3.25 (m, 2H), 2.29-2.24 (m, 2H).

Step 2:

Bromine (11 g, 68 mmol) was added to a mixture of benzyl
but-3-en-1-ylcarbamate (7 g, 34 mmol) in DCM at room
temperature under N,. The mixture was stirred at room tem-
perature for 4 hours. The mixture was diluted with water and
extracted with DCM. The organic layer was dried over anhy-
drous sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by silica gel col-
umn chromatography (petroleum ether/EtOAc) to afford
6-(bromomethyl)-1,3-oxazinan-2-one. 'H NMR (400 MHz,
CDCl;) 9 6.14 (s, 1H), 4.49-4 .45 (m, 1H), 3.59-3.56 (m, 1H),
3.46-3.39 (m, 3H), 2.24-2.20 (m, 1H), 1.95-1.89 (m, 1H).

Step 3:

A mixture of 4-iodo-1H-pyrazole (1 g, 5 mmol), 6-(bro-
momethyl)-1,3-oxazinan-2-one (1 g, 5 mmol), cesium car-
bonate (3.2 g, 10 mmol) and potassium iodide (20 mg, 0.1
mmol) in DMF (80 mL) was stirred at 80° C. for 12 hours.
After cooling to room temperature, the mixture was diluted
with water and extracted with DCM. The organic layer was
concentrated under reduced pressure to afford 6-((4-iodo-1H-
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pyrazol-1-yl)methyl)-1,3-oxazinan-2-one. MS ESI calc’d.
for CgH, , IN,O, [M+H]™ 308. found 308.

Preparative Example 4.30

4-[(4-i0do-1H-pyrazol-1-yl)methyl|pyridin-2(1H)-
one

O
/ NH
Iy
Va
I
Step 1:

Borane-THF (29 mL, 1.0 M) was added to a solution of
2-0x0-1,2-dihydropyridine-4-carboxylic acid (1 g, 7.19
mmol)in THF (15 mL) at 0° C. The mixture was stirred at 25°
C. for 2 hours. Methanol was added and the mixture was
concentrated under reduced pressure to afford 4-(hydroxym-
ethyl)pyridin-2(1H)-one. MS ESI cale’d. for CHgNO,
[M+H]* 126. found 126. 'HNMR (400 MHz, CD,0D) & 7.40
(d, J=6.8 Hz, 1H), 6.58 (s, 1H), 6.38 (d, J=6.4 Hz, 1H), 4.52
(s, 2H).

Step 2:

Hydrobromic acid (2 mL.) was added to a solution of 4-(hy-
droxymethyl)pyridin-2(1H)-one (200 mg, 1.6 mmol) was at
0° C. The mixture was stirred at 110° C. for 3 hours. After
cooling to room temperature, the mixture was concentrated
under reduced pressure. The residue was purified by column
chromatography on silica gel (EtOAc/MeOH) to afford the
4-(bromomethyl)pyridin-2(1H)-one. MS ESI calc’d. for
C,H,BrNO [M+H]* 188 and 190. found 188 and 190. 'H
NMR (400 MHz, DMSO-d,) & 11.55 (s, 1H), 7.36 (d, J=6.8
Hz, 1H), 6.39 (s, 1H), 6.17 (d, J=6.8 Hz, 1H), 4.45 (s, 2H).

Step 3:

Sodium hydride (19 mg, 0.48 mmol, 60 wt %) was added to
a solution of 4-iodo-1H-pyrazole (47 mg, 0.24 mmol) in THF
(2 mL) at 0° C. After 30 minutes, 4-(bromomethyl)pyridin-2
(1H)-one (30 mg, 0.16 mmol) was added. The mixture was
stirred at 25° C. for 12 hours. The organic layer was dried over
anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by silica gel col-
umn chromatography (EtOAc/MeOH) to afford 4-((4-iodo-
1H-pyrazol-1-yD)methyl)pyridin-2(1H)-one. MS ESI calc’d.
for CoHgIN,O [M+H]* 302. found 302. '"H NMR (400 MHz,
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DMSO-d,) 8 11.54 (s, 1H), 8.05 (s, 1H), 7.61 (s, 1H), 7.32 (d,
J=6.8 Hz, 1H), 5.93-5.90 (m, 2H), 5.19 (s, 2H).

Preparative Example 5

Preparation of Precursors of R* Moieties Useful in
Preparing Compounds of Formula (I)

The following representative methods in this example were
used to prepare synthetic precursors of R! moieties useful in
the preparation of final compounds.

Preparative Example 5.1

1,4-dioxaspiro[4.5]dec-8-y]l methanesulfonate

O\S/

I\

6}

Triethylamine (2.4 mL, 17 mmol) was added to a solution
of 1,4-dioxaspiro[4,5]decan-9-o0l (884 mg, 5.59 mmol) in
dichloromethane (22 mL) under a nitrogen atmosphere. The
solution was cooled to 0° C. in an ice bath. Methanesulfonyl
chloride (0.87 mL, 11.2 mmol) was added and the reaction
stirred for 4 h while warming up to room temperature. Water
was added and the mixture was extracted with dichlo-
romethane (2x). The combined organic layers were washed
with brine (1x), dried with magnesium sulfate, and concen-
trated under reduced pressure. The residue was purified by
column chromatography on silica gel (0 to 100% EtOAc/
hexane) to afford 1,4-dioxaspiro[4.5]dec-8-yl methane-
sulfonate as a light yellow oil. 'H NMR (500 MHz, DMSO-
ds) 0 4.81-4.68 (m, 1H), 3.91-3.78 (m, 4H), 3.16 (s, 3H), 1.87
(ddd, I=4.2, 8.1, 16.6, 2H), 1.82-1.71 (m, 2H), 1.67 (ddd,
J=4.3,7.9,12.3, 2H), 1.58 (ddd, J=4.8, 8.7, 13.3, 2H).

Preparative Example 5.2

Racemic
5-(chloromethyl)-3-methyl-1,3-oxazolidin-2-one

0
HyC )k
Sy 0

Cl

5-(Chloromethyl)-1,3-oxazolidin-2-one (500 mg, 3.69
mmol) and iodomethane (0.27 mL, 4.43 mmol) were dis-
solved in DMF (5 mL) and the resulting solution was cooled
to 0° C. Sodium hydride (60%, 177 mg, 4.43 mmol) was
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added followed by additional DMF (2 mL). The reaction was
warmed to room temperature and stirred for 4 hours. Addi-
tional iodomethane (0.14 ml, 2.22 mmol) and sodium
hydride (60%, 88 mg, 2.2 mmol) were then added and the
reaction mixture stirred at room temperature for two hours.
The reaction was diluted with EtOAc, washed with brine,
dried over sodium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel (12 to 100% EtOAc/hexanes) to
afford racemic 5-(chloromethyl)-3-methyl-1,3-oxazolidin-2-
one as a yellow liquid. "H NMR (500 MHz, CDCL,) & 4.82-
4.60 (m, 1H), 3.81-3.55 (m, 3H), 3.48-3.44 (m, 1H), 2.90 (s,
3H).

Preparative Example 5.3

2-Methyl-1,6-dioxaspiro[2.5]octane

Q

Step 1:

n-Butyllithium (2.5 M in hexanes, 4.40 mL, 11.0 mmol)
was added drop wise at 0° C. to a solution of ethyltriph-
enylphosphonium bromide (4.08 g, 11.0 mmol) in diethyl
ether (80 mL). The reaction mixture was stirred for 20 min-
utes then tetrahydro-4H-pyran-4-one (1.0 g, 10.0 mmol) in
diethyl ether (15 mL) was added. The mixture was warmed to
room temperature and stirred for 4.5 hours. The crude reac-
tion mixture was diluted with diethyl ether and washed with
water. The layers were separated and the aqueous layer was
re-extracted with diethyl ether (2x). The combined organic
layers were dried over sodium sulfate, filtered, and concen-
trated under reduced pressure. The white solid was diluted
with hexanes and filtered. The filtrate was concentrated under
reduced pressure to afford 4-ethylidenetetrahydro-2H-pyran.
'H NMR (500 MHz, CDCl,) 8 5.30-5.20 (m, 1H), 3.65 (dd,
J=4.7,9.8 Hz, 4H), 2.27 (t, J=5.3 Hz, 2H), 2.19 (t, J=5.0 Hz,
2H), 1.59 (d, J=6.7 Hz, 3H).
Step 2:

3-Chloroperoxybenzoic acid (1.23 g, 7.13 mmol) was
added to a solution of 4-ethylidenetetrahydro-2H-pyran (800
mg, 7.13 mmol) in dichloromethane (80 mL.) at 0° C. The
reaction mixture was warmed to room temperature and stirred
for two hours. The mixture was diluted with dichloromethane
and washed with saturated sodium bicarbonate then saturated
sodium thiosulfate. The layers were separated and the aque-
ous layer was re-extracted with dichloromethane (2x). The
combined organic layers were dried over magnesium sulfate,
filtered, and concentrated under reduced pressure to afford
2-methyl-1,6-dioxaspiro[2.5]octane as a yellow oil. 'H NMR
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(500 MHz, CDCL) & 3.88-3.76 (m, 4H), 2.92 (q, J=5.5 Hz,
1H), 1.91-1.81 (m, 2H), 1.58-145 (m, 2H), 1.30 (d, J=5.5 Hz,
3H).

Preparative Example 5.4

cis-2,6-Dimethyltetrahydro-4H-pyran-4-one

2,6-Dimethyl-4H-pyran-4-one (2.0 g, 16 mmol) was dis-
solved in ethanol (10 mL) and purged under nitrogen. Palla-
dium on carbon (5%, 200 mg) was then added and the reaction
mixture stirred under hydrogen gas (40 psi) for 24 hours. The
reaction mixture was filtered over CELITE, rinsed with etha-
nol, and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (5 to
30% EtOAc/hexanes) to afford cis-2,6-dimethyltetrahydro-
4H-pyran-4-one as a colorless liquid. 'H NMR (500 MHz,
CDCl,) 8 3.77-3.70 (m, 2H), 2.38-2.32 (m, 2H), 2.25-2.20
(m, 2H), 1.32 (d, J=6.1 Hz, 6H).

Preparative Example 5.5

1-Oxaspiro[2.3 |hexane

o

Sodium hydride (188 mg, 7.85 mmol) was added to a slurry
of trimethylsulfoxonium iodide (1.74 g, 7.91 mmol) and
DMSO (5 mL). Vigorous gas evolution resulted. After stirring
at room temperature for 45 minutes, gas evolution ceased and
a clear solution resulted. Cyclobutanone (500 mg, 7.13
mmol) in DMSO (2 mL) was added drop wise. The resulting
mixture was stirred at 55° C. for 5 hours. The cooled reaction
mixture was poured into ice-water and extracted with EtOAc.
The combined organic phase was washed with water, brine,
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dried over sodium sulfate, filtered and concentrated under
reduced pressure to afford crude product, which was used in
the next step directly.

Preparative Example 5.6

Racemic methyl 4-bromo-1,2,3,4-tetrahydronaphtha-
lene-1-carboxylate

Br

Step 1:

4-Ox0-1,2,3,4-tetrahydronaphthalene-1-carboxylic  acid
(3.50 g, 18.4 mmol) in THF (18.4 ml) was added to a dry flask
and the solution was purged and then evacuated with argon.
Sodium borohydride (1.74 g, 46.0 mmol) was added in one
portion and the mixture was stirred at room temperature over-
night. The reaction was diluted with aqueous HCl and the
mixture was extracted with EtOAc (3x). The organic layer
was dried over anhydrous magnesium sulfate and concen-
trated under reduced pressure. The resulting oily solid was
taken-up in methanol/dichloromethane (1:1, 20 ml). Trimeth-
ylsilyldiazomethane (18.4 ml, 36.8 mmol) was added drop
wise until the solution turned bright yellow and then the
mixture was concentrated under reduced pressure. The resi-
due was purified by column chromatography on silica gel (0
to 100% EtOAc/hexanes) to afford methyl 4-hydroxy-1,2,3,
4-tetrahydronaphthalene-1-carboxylate as a yellow oil.

Step 2:

Methyl 4-hydroxy-1,2,3,4-tetrahydronaphthalene-1-car-
boxylate (3.68 g, 17.84 mmol) was taken-up in dichlo-
romethane (17.8 ml) and the solution was purged and then
evacuated with argon. Phosphorus tribromide (3.4 ml, 36
mmol) was added, and the resulting mixture was allowed to
stir at room temperature over the weekend. The reaction was
diluted with aqueous sodium bicarbonate and product was
extracted with dichloromethane (3x). The organic layer was
dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel (0 to 100% EtOAc/hexanes) to
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afford racemic methyl 4-bromo-1,2,3,4-tetrahydronaphtha-
lene-1-carboxylate as a light yellow oil.

Preparative Example 5.7

3-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-y1)-5,6-
dihydro-4H-pyrrolo[1,2-]pyrazole

O,
\B/O
N
N\N
Step 1:

SOCl, (60.0 mL, 820 mmol) was added to a solution of
4-chloro-butyric acid (50.0 g, 410 mmol) in EtOH (1.2 L) at
0° C. The mixture was heated to reflux for 2 hr then cooled to
room temperature and concentrated under reduced pressure
to afford the crude 4-chloro-butyric acid ethyl ester.

Step 2:

EtMgBr (3.0 M, 288 ml.) was added drop wise at 18-20° C.
to a solution of crude 4-chloro-butyric acid ethyl ester and
Ti(Oi-Pr), (11.0 mL, 36.8 mmol) in Et,O (1000 mL). The
mixture was stirred at the same temperature for 1.5 hr then
diluted by addition of HC1 (10% in water) at 0° C. The
aqueous layer was extracted by EtOAc (250x3 mL) and the
organic extracts were washed with sodium bicarbonate, brine,
dried over magnesium sulfate and concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel to afford 1-(3-chloro-propyl)-cyclo-
propanol.

Step 3:

Bromine (2.0 mI, 39 mmol) was added slowly to a solution
of' 1-(3-chloro-propyl)-cyclopropanol (5.0 g, 34 mmol) in
i-PrOH (80% in water, 30 mL) at 0° C. The reaction mixture
was stirred at room temperature for 1 hr then diluted with
water (15 mL). The aqueous layer was extracted with EtOAc
(3x30 mL) and the organic extracts were dried over magne-
sium sulfate, filtered and concentrated under reduced pres-
sure to afford crude 1-bromo-6-chloro-hexan-3-one.

Step 4:

Triethylamine (7.1 mL, 50 mmol) was added to the solu-
tion of crude 1-bromo-7-chloro-hexan-3-one in diethyl ether
(30 mL) slowly at room temperature. The mixture was stirred
at the same temperature overnight then concentrated under
reduced pressure to afford crude 6-chloro-hexa-1-en-3-one.
Step 5:

Potassium bromide (4.8 g, 40 mmol) and bromine (2.0 mL,,
39 mmol) were added to the solution of crude 7-chloro-hexa-
1-en-3-one in i-PrOH (80% in water, 30 mL) at 0° C. The
reaction mixture was stirred at the same temperature for 1 hr
then diluted with water (15 mL). The aqueous layer was
extracted by EtOAc (3x30 mL) and the organic extracts were
dried over magnesium sulfate, filtered and concentrated
under reduced pressure to afford crude 1,2-dibromo-6-
chloro-hexa-3-one.

Step 6:

Hydrazine hydrate (8.40 g, 170 mmol) was added to the

solution of the crude 1,2-dibromo-6-chloro-hexa-3-one in
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i-PrOH (80% in water, 30 mL) at the room temperature. The
reaction mixture was stirred at the same temperature over-
night then diluted with water (15 mL). The aqueous layer was
extracted by EtOAc (3x30 mL) and the organic extracts were
dried over magnesium sulfate, filtered and concentrated
under reduced pressure to afford the crude 3-(3-chloro-pro-
pyD)-1H-pyrazole.

Step 7:

Potassium hydroxide (2.0 g, 36 mmol) was added to the
solution of the crude 3-(3-chloro-propyl)-1H-pyrazole in
i-PrOH (80% in water, 30 mL). The mixture was heated to
reflux for 4 hr then cooled to room temperature and diluted
with water (15 mL). The aqueous layer was extracted with
dichloromethane (3x30 mL) and the organic extracts were
dried over magnesium sulfate, filtered and concentrated
under reduced pressure. The residue was purified by column
chromatography on silica gel to give 5,6-dihydro-4H-pyrrolo
[1,2-b]pyrazole.

Step 8:

Bromine (22.4 mL,, 435 mmol) was added to a solution of
5,6-dihydro-4H-pyrrolo[1,2-b]pyrazole 8 (47.2 g, 437 mmol)
and NaOAc (36.2 g, 440 mmol) in AcOH (750 mL) drop wise
at 0° C. The mixture was stirred at the same temperature for
10 minutes then neutralized by the addition of aqueous
sodium bicarbonate. The aqueous layer was extracted with
EtOAc (5%200 mL) and the organic extracts were dried over
magnesium sulfate and concentrated under reduced pressure
to afford 3-bromo-5,6-dihydro-4H-pyrrolo[1,2-b]pyrazole
(73.5 g).

Step 9:

n-Buli (1.6 M in THF, 300 mL) was slowly added to a
solution of 3-bromo-5,6-dihydro-4H-pyrrolo[1,2-b]pyrazole
(73.5 g,390 mmol) in THF (600 mL) at —=78° C. The resulting
mixture was allowed to stir at the same temperature for 45
min. A solution of triisopropylborate (111 mL, 480 mmol)
was then added and the mixture was allowed to warm up to
room temperature and stir for additional 1 hr. A solution of
pinacol (63.8 g, 540 mmol) in THF (300 mL.) was then added.
Five minutes later, a solution of AcOH (24 mL., 420 mmol)
was added and the reaction mixture was stirred for 30 minutes
then, filtered through CELITE and washed with aqueous satu-
rated sodium bicarbonate. The aqueous layer was extracted
with EtOAc (2x500 mL) and the organic extracts were dried
over magnesium sulfate and concentrated under reduced
pressure. The residue was purified by column chromatogra-
phy on silica gel to afford 3-(4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-yl)-5,6-dihydro-4H-pyrrolo[1,2-|pyrazole.

Preparative Example 5.8

2-chloro-1-(4,4-dimethyloxazolidin-3-yl)ethanone

Cl
Nt
O
(6]
Formaldehyde (37% in water, 300 mL) was added to a
solution of 2-amino-2-methylpropan-1-ol (100 g) in toluene

(500 mL). The mixture was heated to 70-75° C. for 3 hr, then
water was removed by toluene, cooled and concentrated
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under reduced pressure. The residue was dissolved in dichlo-
romethane (800 mlL.), saturated sodium bicarbonate (600
mL). Chloroacetyl chloride (95 g) was added drop wise at
room temperature and the mixture was reacted for 1.5 hr, and
then extracted by dichloromethane. The organic extracts were
dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel to afford 2-chloro-1-(4,4-dimethy-
loxazolidin-3-yl)ethanone as a white solid. MS ESI caled.
C,H,;CINO,[M+H]* 178. found for 178. '"H NMR (300
MHz, CDCl,) 5.04 (s, 2H), 3.85 (s, 2H), 3.76 (s, 2H), 1.49 (s,
6H).

Preparative Example 5.9

2-Chloro-(1-methoxy-2-methylpropan-2-yl)acetamide

[@]
/O\XNLCI

H

Step 1:

Et;N (140 mL) and 2-methyl-2-aminopropan-1-ol (100
ml) were dissolved in dry THF (1.5 L) and the mixture was
cooled to 0° C. (Boc),0O (230 g) was added and the cooling
bath was removed. After stirring for 90 min at room tempera-
ture, the solvent was removed by vacuum distillation. Water
was added to the residue, and the mixture was extracted with
EtOAc. The organic layer was recrystallized from EtOAc/
petroleum ether to afford a white solid. To a 0° C. solution of
the recrystallized solid (200 g) in THF (1000 mL) and water
(500 mL), KOH (250 g) was added in a single portion and the
cold bath was removed. The mixture was stirred for 15 min at
room temperature, and Me,SO, (133.5 g) was added drop
wise via additional funnel by over a period of 45 min then
stirred for 4 h at room temperature. The reaction mixture was
filtered to remove excess KOH, poured into a mixture of
EtOAc and saturated aqueous ammonium chloride and the
layers were separated. The combined organic layers were
dried over sodium sulfate, filtered, concentrated under
reduced pressure and directly used in the next step.

Step 2:

KOH (250 g) was added in a single portion to a 0° C. cooled
solution of the recrystallized solid from step 1 (200 g) in THF
(1000 mL) and 500 mL of water. The cold bath was removed
and the mixture was stirred for 15 min at room temperature.
Me,SO, (133.5 g) was added drop wise via additional funnel
by over a period of 45 min and then stirred for 4 h at room
temperature. The reaction mixture was filtered to remove
excess KOH, poured into a mixture of EtOAc and saturated
aqueous ammonium chloride and the layers were separated.
The combined organic layers were dried over sodium sulfate,
filtered, concentrated under reduced pressure and directly
used in the next step.

Step 3:

tert-Butyl  (1-methoxy-2-methylpropan-2-yl)methylcar-
bamate (170 g) was added to a saturated solution of MeOH/
HCI at 5° C. and the mixture was stirred for 16 h at room
temperature. Upon consumption of the starting materials, the
solvent was distilled off. The crude product was purified by
reduced pressure distillation and directly used in the next
step.
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Step 4:

1-Methoxy-2-dimethylpropan-2-amine was dissolved in
the mixture of THF and water (1000 mL:500 mL) and cooled
to room temperature. NaOH (160 g) was added and the mix-
ture was stirred for 15 min at 0° C. C1CH,COCI (65 mL) was
added drop wise to the reaction mixture (keeping below 20°
C.). The reaction mixture was stirred at room temperature for
30 min and saturated ammonium chloride solution was
added. The organic layer was separated and concentrated
under reduced pressure. The residue was washed with hexane
(3x) to afford 2-chloro-(1-methoxy-2-methylpropan-2-yl)ac-
etamide as a white crystalline solid. '"H NMR (300 MHz,
CDCl,) 61.37 (s, 6H), 3.36 (s, 2H), 3.38 (s, 3H), 3.39 (s, 2H),
6.6 (bs, 1H).

Preparative Example 5.10

(3R, 58)-tert-butyl-3,5-dimethylmorpholin-4-car-
boxylate

Boc
|
\[Nj/
O
Step 1:

Platinum dioxide (800 mg) was added to a solution of
dl-2-amino-1-propanol (100 g) and hydroxyacetone (115 g)
in methanol (1100 mL). The reaction mixture was hydroge-
nated at 60 psi for 20 hours, after which time, the catalyst was
filtered oft and the solvent was removed under reduced pres-
sure to afford crude 2,2'-iminodipropan-1-ol.

Step 2:

With vigorous stirring, 2,2'-iminodipropan-1-ol was added
in one portion to concentrated sulfuric acid (800 mL) and
cooled to 0° C. The reaction mixture was heated to 160° C. for
8 hours with stirring. Aqueous potassium hydroxide solution
was added to the cooled mixture and the pH was adjusted to
7-8. The mixture was then filtered. NaOH (310 g) and the
filtrate were added to di-tert-butyl-dicarbonate (355 g) in one
portion at room temperature. The mixture was stirred over-
night and then poured into water and extracted with ether. The
combined organic layers were dried and concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel (EtOAc/petroleum ether, 1:30) to
give tert-butyl (3S,55)-3,5-dimethylmorpholine-4-carboxy-
late and tert-butyl (3R,5S)-3,5-dimethylmorpholine-4-car-
boxylate.

Step 3:

tert-Butyl  (3R,5S)-3,5-dimethylmorpholine-4-carboxy-
late (80 g) was dissolved in methanol (500 mL.) and HCI (8N
in methanol, 500 mL) and stirred at 0° C. for 10 min. The
mixture was allowed to warm to room temperature, stirred for
6 hours and then concentrated under reduced pressure to give
the hydrochloric salt which was dissolved in dichlo-
romethane (200 mL) and cooled to 0° C. Sodium carbonate
(32 gin 70 mL of water) was added and stirred. Subsequently
2-chloroacetyl chloride (25 g) in dichloromethane was added
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drop wise at 0° C. The mixture was stirred for 30 minat0° C.,
warmed to room temperature and continuously stirred for 5
hr. After this time, the reaction was diluted with water and
extracted with dichloromethane. The organic layer was sepa-
rated and washed with water (2x), dried over sodium sulfate,
concentrated under reduced pressure and crystallized in ether
to afford (3R,5S)-tert-butyl-3,5-dimethylmorpholin-4-car-
boxylate.

Preparative Example 5.11

(38,58)-tert-butyl-3,5-dimethylmorpholine-4-car-
boxylate

Boce
|

y, i, [N
O

tert-Butyl (3S,55)-3,5-dimethylmorpholine-4-carboxylate
(80 g) was dissolved in methanol (500 mL.) and HCI1 (8N in
methanol, 500 ml) and stirred at 0° C. for 10 min. The
mixture was allowed to warm to room temperature for 6
hours. The mixture was concentrated to give the hydrochloric
salt product which was dissolved in dichloromethane (200
mL) and cooled to 0° C. Sodium carbonate (32 g in 70 mL of
water) was added and stirred. Subsequently 2-chloroacetyl
chloride (25 g) in dichloromethane was added drop wise at 0°
C. The mixture was stirred for 30 min at 0° C., warmed to
room temperature and continuously stirred for 5 hr. After this
time, the reaction was diluted with water and extracted with
dichloromethane. The organic layer was separated and
washed with water (2x), dried over sodium sulfate, concen-
trated under reduced pressure and crystallized in ether to

afford  (3S,5S)-tert-butyl-3,5-dimethylmorpholine-4-car-
boxylate.
Preparative Example 5.12
3-methoxycyclobutanone
O
0"
Step 1:

Concentrated sulfuric acid (3 drops) was added to a mix-
ture of glycerol (55.1 g, 0.60 mmol) and benzaldehyde (50.0
g, 0.47 mmol) in toluene (69 mL) and the resulting mixture
was heated to reflux in a Dean-Stark water separator under
nitrogen. When the separation of water was complete, the
solvent was concentrated under reduced pressure to give a
white solid which was recrystallized from ether/petroleum
ether. Repeated recrystallization from the same solvent gave
pure 2-phenyl-1,3-dioxan-5-ol. 'H NMR (300 MHz, CDCl,)
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8 7.51-7.48 (m, 2H), 7.41-7.37 (m, 3H), 5.55 (s, 1H), 4.21-
4.17 (m, 2H), 4.14-4.10 (m, 2H), 3.63 (s, 1H), 2.78 (bs, 1H).
Step 2:

Sodium hydride (0.7 g, 18 mmol) was added in three por-
tions to a solution of 2-phenyl-1,3-dioxan-5-0l. (3.0 g, 17
mmol) in THF (50 mL) at —10° C. The reaction mixture was
stirred at 0° C. until no gas was generated. Mel (3.5 g, 25
mmol) was then added at room temperature, and reaction
mixture was stirred at room temperature for 2 h. The reaction
was diluted with water (50 mL). The solvent was removed;
the residue was extracted with ethyl acetate (3x50 mL). The
combined organic layer was dried over sodium sulfate, fil-
tered and concentrated under reduced pressure to give a
brown crude oil which was recrystallized from THF/hexane
to afford 5-methoxy-2-phenyl-1,3-dioxane as a white solid.
'"H NMR (300 MHz, CDCl,) § 7.51-7.48 (m, 2H), 7.41-7.37
(m, 3H), 5.56 (s, 1H), 4.25-4.19 (m, 2H), 4.07-4.03 (m, 2H),
3.48 (s, 3H).

Step 3:

TsOH (8.8 g, 0.1 mol) was added to a solution of 5-meth-
oxy-2-phenyl-1,3-dioxane (100 g, 0.50 mol) in MeOH (1 L)
and stirred was at 50° C. for 18 h. The mixture was cooled to
room temperature and then Et;N (10.1 g, 0.10 mol) was added
in one portion. The solvent was removed under reduced pres-
sure. The residue was purified by column chromatography on
silica gel to afford 2-methoxypropane-1,3-diol as a yellow
oil. "HNMR (300 MHz, CDCl,) 8 3.82-3.67 (m, 4H), 3.47 (s,
3H), 3.37-3.34 (m, 1H) 2.58 (bs, 2H).

Step 4:

Carbon tetrabromide (3.38 g, 10.2 mmol) and triph-
enylphosphine (2.67 g, 10.2 mmol) were added at 0° C.,
respectively, to a solution of 2-methoxypropane-1,3-diol
(0.36 g, 3.40 mmol) in dichloromethane (20 mL). The reac-
tion mixture was stirred at room temperature overnight then
concentrated under reduced pressure. The residue was puri-
fied by column chromatography on silica gel (petroleum
ether) to afford 1,3-dibromo-2-methoxypropane as light yel-
low oil. "H NMR (300 MHz, CDCl,) 8 3.63-3.60 (m, 5H),
3.51 (s, 3H).

Step 5:

n-Butyl lithium (1.6 M in hexane, 243 ml., 0.39 mol) was
added drop wise to a solution of methyl methyl sulfide (41.0
ml, 0.39 mol) in THF (400 mL) at —-10° C. The reaction
mixture was stirred at —10° C. for 2 hand then cooled to -70°
C. A solution of 1,3-dibromo-2-methoxypropane (37.3 g,
0.16 mol) in THF (100 mL) was added drop wise. The reac-
tion mixture was allowed to warm to room temperature over-
night and then diluted with brine and extracted with EtOAc
(3x500 mL). The combined organic extracts were concen-
trated under reduced pressure and the residue was purified by
column chromatography on silica gel (petroleum ether:E-
tOAc, 3:1) to afford (3-methoxy-1-(methylsulfinyl)cyclobu-
tyl)(methyl)-sulfane as dark oil.

Step 6:

A solution of (3-methoxy-1-(methylsulfinyl)cyclobutyl)
(methyl)sulfane (3.2 g, 12 mmol) in Et,O (109 mL) was
treated with perchloric acid (30%, 6.2 mL) and stirred at room
temperature overnight. The reaction mixture was neutralized
with saturated sodium bicarbonate. The mixture was
extracted with EtOAc (100 m[.x3). The combined organic
extracts were washed with brine, dried over sodium sulfate,
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filtered and concentrated under reduced pressure. The residue
was distilled to afford 3-methoxycyclobutanone as a yellow
oil. 'H NMR (300 MHz, CDCL,) 8 4.20-4.17 (1H, m) 3.34
(3H, s) 3.20-3.17 (2H, m) 3.09-3.03 (2H, m).

Preparative Example 5.13

(4R)-5-(Chloromethyl)-4-methyloxazolidin-2-one

O

A
) \/‘\/NH

Step 1:

N,N-Diisopropylethylamine (4.7 mL, 27 mmol) and isobu-
tyl carbonochloridate (3.11 ml, 23.78 mmol) were added to a
solution of (R)-2-((tert-butoxycarbonyl)amino)propanoic
acid (3.0 g, 15.9 mmol) in tetrahydrofuran (34.5 ml) at 0° C.
and the mixture was stirred at 0° C. for four hours. The
mixture was then diluted with acetonitrile (22 mL). TMS-
diazomethane (2.0 M in diethyl ether, 15.9 ml, 31.7 mmol)
was then added slowly to the mixture at 0° C. The mixture was
allowed to stir at 0° C. for 3 hours and was then allowed to
warm to room temperature for 14 hours. The mixture was
concentrated under reduced pressure and then purified by
column chromatography on silica to afford (R)-tert-butyl
(4-diazo-3-oxobutan-2-yl)carbamate. ‘H NMR (500 MHz,
DMSO-dy) 8 7.27 (d, J=7.4 Hz, 1H), 6.01 (s, 1H), 3.97-3.87
(m, 1H), 1.37 (s, 9H), 1.13 (d, J=7.3 Hz, 3H).

Step 2:

Hydrochloric acid (2.0 M in water, 21.4 mL., 42.8 mmol)
was added to a mixture of (R)-tert-butyl (4-diazo-3-oxobu-
tan-2-yl)carbamate (1.89 g, 8.86 mmol) in diethyl ether
(19.27 mL) at 0° C.0. The mixture was stirred vigorously for
20 minutes and then allowed to warm to room temperature
and stirred vigorously until the mixture went from yellow to
colorless. The mixture was washed with saturated aqueous
sodium bicarbonate, dried over anhydrous magnesium sul-
fate, filtered and concentrated under reduced pressure to
afford (R)-tert-butyl (4-chloro-3-oxobutan-2-yl)carbamate.
'H NMR (500 MHz, DMSO-d,) 8 7.34 (d, I=7.0 Hz, 1H),
4.64-4.51 (m, 2H), 4.23-4.02 (m, 1H), 1.36 (s, 9H), 1.16 (d,
J=7.2 Hz, 3H).

Step 3:

Sodium borohydride (621 mg, 16.42 mmol) was added to a
mixture of (R)-tert-butyl (4-chloro-3-oxobutan-2-yl)carbam-
ate (910 mg, 4.10 mmol) in methanol (9 mL) at 0° C., and the
mixture was stirred for one hour at 0° C. A few drops of acetic
acid were added then the mixture was concentrated under
reduced pressure. The residue was diluted with ethyl acetate,
washed with water, dried over anhydrous magnesium sulfate,
filtered and concentrated under reduced pressure to afford
tert-butyl  ((2R)-4-chloro-3-hydroxybutan-2-yl)carbamate.
'"H NMR (500 MHz, DMSO-d,) 8 6.65 (d, J=8.1 Hz, 1H),
5.24(d,J=5.6 Hz, 1H), 3.58-3.53 (m, 1H), 3.50-3.44 (m, 2H),
3.44-3.34 (m, 1H), 1.36 (s, 9H), 0.99 (d, ]=6.3, 3H).

Step 4:

Trifluoroacetic acid (0.70 mL, 9.0 mmol) was added to a
mixture of tert-butyl ((2R)-4-chloro-3-hydroxybutan-2-yl)
carbamate (200 mg, 0.89 mmol) in dichloromethane (1.4 m[.)
and the mixture was stirred for one hour. The mixture was

o
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concentrated to afford (R)-3-chloro-2-hydroxypropan-1-
aminium 2,2,2-trifluoroacetate. 'H NMR (500 MHz, DMSO-
de) 0 7.80 (s, 3H), 3.84 (td, J=6.8, 3.2 Hz, 1H), 3.76-3.63 (m,
1H),3.61 (dd, J=11.3, 6.0 Hz, 1H), 3.51 (dd, J=11.2, 7.1 Hz,
1H), 3.39-3.30 (m, 1H), 1.08 (d, J=6.8 Hz, 3H).
Step 5:

Triethylamine (370 pl, 2.65 mmol) was added slowly to a
mixture of (R)-3-chloro-2-hydroxypropan-1-aminium 2,2,2-
trifluoroacetate (210 mg, 0.88 mmol) in dichloromethane (2.0
ml) at 0° C. The mixture was stirred for 15 minutes. A
mixture of triphosgene (89 mg, 0.30 mmol) in dichlo-
romethane (15 ml) was added drop wise via addition funnel.
The mixture was allowed to warm to room temperature for 14
h, and then diethyl ether (2.0 mL) was added and the mixture
was cooled to —=78° C. The solids were filtered and the filtrate
was concentrated under reduced pressure to about 1 mL. The
mixture was then added to a plug of silica gel and washed
slowly with ethyl acetate (50 mL). The filtrate was concen-
trated under reduced pressure and dried under vacuum to
afford crude (4R)-5-(chloromethyl)-4-methyloxazolidin-2-
one that was used without further purification or character-
ization.

The intermediates in the following table were prepared
according to the method described above for Preparative
Example 5.13
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Preparative Example 5.18

5-(Chloromethyl)-4,4-dimethyloxazolidin-2-one

5
10
Cl
HN
%O
15 (6]

20

Thionyl chloride (0.13 ml, 1.72 mmol) was added to a
mixture of 5-(hydroxymethyl)-4,4-dimethyloxazolidin-2-
one (50 mg, 0.34 mmol) in pyridine (1 mL) at -20° C. The
mixture was allowed to stir for 15 minutes and then warmed
to 60° C. for 1 hour. The mixture was concentrated under
reduced pressure and the residue was purified by column
chromatography on silica (20-100% ethyl acetate/hexanes) to
afford 5-(chloromethyl)-4,4-dimethyloxazolidin-2-one. 'H

Prep
Ex. Structure Name NMR Data
5.14 OH tert-butyl ((28)-4-chloro-3- H NMR (500 MHz, DMSO-d) &
hydroxybutan-2- 6.66 (d, = 8.1 Hz, 1H), 5.24 (d,
Cl  yl)carbamate J=5.6Hz, 1H), 3.64-3.57 (m,
1H), 3.55 (dd, T = 10.8, 3.0 Hz,
1H), 3.50-3.35 (m, 2H), 1.36 (s,
NHBoc 9H), 0.99 (d, T = 6.2 Hz, 3H).
5.15 OH tert-butyl ((35)-1-chloro-2- H NMR (500 MHz, DMSO-dy) &
hydroxy-4-methylpentan-3-  6.55 (d, T = 10.0 Hz, 1H), 5.17 (d,
I yl)carbamate J=6.7Hz, 1H),3.59 (dd,T =
11.0, 2.2 Hz, 1H), 3.56-3.49 (m,
1H), 3.41 (dd, T =11.1, 6.8 Hz,
NHBoc 1H), 3.37-3.32 (m, 1H), 2.15-
1.99 (m, 1H), 1.36 (s, 9H), 0.77
(d, T=6.9 Hz, 3H),0.72 (d,] =
6.8 Hz, 3H).
5.16 tert-butyl ((35)-1-chloro-2- H NMR (500 MHz, DMSO-dy) &

5.17 OH tert-butyl ((1R)-3-chloro-1-
cyclopropyl-2-
Cl hydroxypropyl)carbamate
I:THBoc

hydroxy-4-methylpentan-3-

yl)carbamate

6.55 (d, 7= 10.0 Hz, 1H), 5.16 (d,
T=6.7 Hz, 1H), 3.59 (dd, T =
11.0,2.2 Hz, 1H), 3.56-3.49 (m,
1H), 3.41 (dd, T = 11.0, 6.8 Hz,
1H), 3.38-3.31 (m, 1H), 2.12-

2.00 (m, 1H), 1.36 (d, T = 2.9 Hz,
9H), 0.76 (t, T = 9.0 Hz, 3H), 0.74
(s, 3H).

I NMR (500 MHz, DMSO-dg) &
6.60 (d, T = 8.7 Hz, 1H), 5.28 (d,
=5.5Hz, 1H), 3.68-3.59 (m,
2H), 3.52-3.43 (m, 1H), 3.10-
3.03 (m, 1H), 1.35 (s, 9H), 1.03-
0.90 (m, 1H), 0.48-0.35 (m,

2H), 0.28-0.21 (m, 2H).
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NMR (500 MHz, CDCl,) 8 6.20 (brs, 1H), 4.38-4.35 (m, 1H),

3.75-3.70 (m, 1H), 3.62-3.57 (m, 1H), 1.42 (s, 3H), 1.31 (s,
3H).
Preparative Example 5.19

(45,5R)-4-(Chloromethyl)-5-methyloxazolidin-2-one

e}

PN

HN O
c1\)_{

Step 1:
Triethylamine (7.40 mL., 53.1 mmol) was added slowly to

!

W

10

a mixture of (28,3R)-methyl 2-amino-3-hydroxybutanoate 20

hydrochloride (3.0 g, 17.7 mmol) in dichloromethane (41
ml) at 0° C. The mixture was stirred for 15 minutes. A

160
stirred for 30 minutes and the white solids were filtered
through CELITE and the filter cake was washed with ethanol.
The filtrate was concentrated under reduced pressure and
dried under vacuum to afford (4R,5R)-4-(hydroxymethyl)-5-
methyloxazolidin-2-one. *H NMR (500 MHz, D,0O) § 4.56-
437 (m, 1H), 3.60-3.38 (m, 3H), 1.27 (d, J=6.4 Hz, 3H).

Step 3:

Thionyl chloride (5.07 ml, 69.4 mmol) was added to a
mixture of (4R,5R)-4-(hydroxymethyl)-5-methyloxazolidin-
2-one (1.82 g, 13.88 mmol) in pyridine (35 mL) at 0° C. and
the mixture was allowed to warm to room temperature for one
hour. The mixture was then heated to 60° C. for one hour,
allowed to cool to room temperature and then concentrated
under reduced pressure. The crude oil was purified by column
chromatography on silica to afford (4S,5R)-4-(chlorom-
ethyl)-5-methyloxazolidin-2-one. 'H NMR (500 MHz,
CDCl,) 8 6.23 (s, 1H),4.50 (qd, J=6.3, 4.6 Hz, 1H), 3.74-3.63
(m, 1H), 3.59-3.48 (m, 2H), 1.48 (d, J=6.4 Hz, 3H).

The intermediates in the following table were prepared
according to the method described for Preparative Example
5.19.

Prep. Ex.

Structure

Name NMR Data

5.20

e

e}

A

(48,58)-4-
(chloromethyl)-5-
methyloxazolidin-2-one

'H NMR (500 MHz, CDCl;) &
5.97 (s, 1H), 4.85 (dgq, J = 13.5,
6.7 Hz, 1H),4.02 (td, T=7.8
5.1 Hz, 1H), 3.61 (dd, T = 11.3,
5.0 Hz, 1H), 3.53 (dd, T = 11.3,
8.1 Hz, 1H), 1.44 (d, ] = 6.1 Hz,
3H).

HN

5.21 0 (4R,55)-4- ' NMR (500 MHz, CDCLy) &
(chloromethyl)-5- 6.06 (s, 1H),4.50 (qd, T = 6.4,
methyloxazolidin-2-one 4.7 Hz, 1H), 3.74-3.63 (m, 1H),
HN 0 3.59-3.47 (m, 2H), 1.49 (d, T =
\_« 6.4 Hz, 3H).
o—F
5.22 0 (4R,5R)-4- ' NMR (500 MHz, CDCLy) &
(chloromethyl)-5- 5.79 (s, 1H),4.85 (dq, T =13.5,
methyloxazolidin-2-one 6.7 Hz, 1H),4.02 (td, J=7.9,
HN 0 4.9 Hz, 1H),3.61 (dd, T=11.3,
\ / 4.8 Hz, 1H),3.53 (dd, = 11.3,
) / 8.3 Hz, 1H), 1.44 (d, 7= 6.7 Hz,
§ 3H).
Cl =~ &
mixture of triphosgene (1.79 g, 6.01 mmol) in dichlo- Preparative Example 5.23
romethane (15 ml) was added drop wise via addition funnel. 50

The mixture was allowed to warm to room temperature for 14
hours. Diethyl ether (20 mL) was added, and the mixture was
cooled to —=78° C. for 15 minutes. The solids were filtered and
the filtrate was concentrated under reduced pressure to about
10 mL. The mixture was then added to a plug of silica gel and
washed slowly with ethyl acetate (~75 mL). The filtrate was
then concentrated under reduced pressure and dried under
vacuum to afford (4S,5R)-methyl 5-methyl-2-oxooxazoli-
dine-4-carboxylate. 'HH NMR (500 MHz, CDCl,) 8 5.96 (s,
1H), 4.77-4.71 (m, 1H), 3.99 (d, J=5.4 Hz, 1H), 3.81 (s, 3H),
1.56 (d, J=6.3 Hz, 3H).

Step 2:

Sodium borohydride (0.55 g, 14.65 mmol) was added to a
mixture of (4S,5R)-methyl 5-methyl-2-oxooxazolidine-4-
carboxylate (2.12 g, 13.32 mmol) in ethanol (29 mL.) at 0° C.
The mixture was stirred for 3 hours and then 2 mL of saturated
aqueous ammonium chloride was added. The mixture was

55

60

65

(5-ox0-6-0xa-4-azaspiro| 2.4 hept-7-yl)methyl

methanesulfonate
(@]
.
HN @]
V&
o—> N
Step 1:

A catalytic amount of osmium tetroxide (<1 mg) and 4-me-
thylmorpholine N-oxide (70 mg, 0.6 mmol) were added to a
solution of tert-butyl(1-ethenylcyclopropyl)carbamate (0.10
g, 0.55 mmol) in THF/water (§ mL./5 mL). The mixture was
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stirred at room temperature overnight and then concentrated
under reduced pressure. The residue was purified by chroma-
tography on silica gel (methanol/dichloromethane) to give
tert-butyl  [1-(1,2-dihydroxyethyl)cyclopropyl|carbamate.
'H NMR (400 MHz, CD,0OD): § 3.63-3.60 (m, 1H), 3.52-
3.48 (m, 1H), 3.21-3.18 (m, 1H), 1.43 (s, 9H), 0.91-0.89 (m,
1H), 0.80-0.75 (m, 2H), 0.68-0.67 (m, 1H).

Step 2:

Sodium hydride (197 mg, 4.92 mmol) was added to a
solution of tert-butyl [1-(1,2-dihydroxyethyl)cyclopropyl]
carbamate (100 mg, 0.46 mmol) in THF (1 mL) at room
temperature. The mixture was stirred at 30° C. under a nitro-
gen atmosphere for 16 hours. After being cooled to 20° C., the
mixture was diluted with ice water (1 mL) and then extracted
with ethyl acetate. The organic layer was dried over sodium
sulfate, filtered, and concentrated under reduced pressure.
The residue was purified by chromatography on silica gel
(methanol/dichloromethane) to give 7-(hydroxymethyl)-6-
oxa-4-azaspiro[2.4]heptan-5-one. 'H NMR (300 MHz,
DMSO-dy): 8 7.62 (br s, 1H), 5.00-4.96 (m, 1H), 4.40-4.35
(m, 1H),3.51-3.40 (m, 2H), 1.01-0.88 (m, 1H), 0.80-0.55 (m,
3H).

Step 3:

Methanesulfonyl chloride (1.36 g, 11.1 mmol) and triethy-
lamine (2.51 mL, 18.4 mmol) were added to a solution of
7-(hydroxymethyl)-6-oxa-4-azaspiro| 2.4 |heptan-5-one
(1.32 g, 9.2 mmol) in DCM (47 mL) at 0° C. and this mixture
was stirred at room temperature for 3 hours. The reaction
mixture was then poured into water and extracted with ethyl
acetate (10 mL.x3). The combined organic layer was dried
over sodium sulfate, filtered, and concentrated under reduced
pressure. The residue was purified by chromatography on
silica gel (ethyl acetate) to afford (5-0x0-6-oxa-4-azaspiro
[2.4]hept-7-yl)methyl methanesulfonate. MS ESI calc’d. for
C,H,,NOS [M+H]* 222. found 222.

Preparative Example 5.24

5-(1-bromoethyl)-1,3-oxazolidin-2-one

e}

N

O NH

Br

Bromine (0.049 mL, 0.96 mmol) in dichloromethane (0.27
ml.) was added to a solution of ethyl (2E)-but-2-en-1-ylcar-
bamate (138 mg, 0.96 mmol) in dichloromethane (1.6 mL)
under a nitrogen atmosphere at 20° C. The mixture was stirred
for 3 hours at 20° C. under a nitrogen atmosphere. TLC
showed that the ethyl (2E)-but-2-en-1-ylcarbamate was not
consumed completely and additional bromine (0.049 mlL,
0.96 mmol) in dichloromethane (0.27 mL) was added. After 3
hours, the reaction mixture was concentrated under reduced
pressure. The residue was purified by prep-TLC (ethyl
acetate/petroleum ether) to give a mixture of 5-(1-bromoet-
hyl)-1,3-oxazolidin-2-one and 5-bromo-6-methyl-1,3-oxazi-
nan-2-one. MS ESI cale’d. for C;HgBrNO, [M+H]* 194 and
196. found 194 and 196. 'H NMR (400 MHz, CDCl,) 8 5.24
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(s, 1H), 4.62-4.58 (m, 1H), 4.12-4.08 (s, 1H), 3.79-3.75 (m,
1H), 3.55-3.51 (m, 1H), 1.79 (d, J=6.8 Hz, 3H).
Preparative Example 5.25

(5-0x0-4-azaspiro[2.4|hept-7-yl)methyl

methanesulfonate
O
HN I
O—S——
I
(@) (@]
Step 1:

n-Butyllithium (2.5 Min THF, 33 mL, 82 mmol) was added
dropwise to a solution of diisopropylamine (9.0 g, 90 mmol)
in THF at —78° C. The reaction mixture was stirred at —78° C.
for 1 hour. To the mixture was added a solution of 3-buteneni-
trile (5.0 g, 74.6 mmol) in THF (30 mL) dropwise at —78° C.
The resultant mixture was stirred at the temperature for 1
hour, then a solution of ethyl bromoacetate (13.7 g, 82.06
mmol) in THF (30 mL) was added dropwise at -78° C. to the
reaction mixture. The reaction mixture was stirred at -78° C.
for an additional 1 hour. The reaction mixture was poured into
a solution of saturated aqueous ammonium chloride and
extracted with tert-butyl methyl ether (3x300 mL). The
organic layers were combined, dried over sodium sulfate,
filtered, and concentrated under reduced pressure to afford
the crude product residue. The crude product residue was
purified by silica gel chromatography (ethyl acetate/petro-
leum ether) to afford ethyl 3-cyanopent-4-enoate as a color-
less oil. "H NMR (400 MHz, CDCl,) 8 5.83-5.71 (m, 1H),
5.53-5.49 (m, 1H), 5.36-5.33 (m, 1H), 4.20 (q, J=7.2 Hz, 2H),
3.79-3.71 (m, 1H), 2.81-2.73 (m, 1H), 2.69-2.61 (m, 1H),
1.28 (t,J=7.2 Hz, 3H).

Step 2:

Ethyl magnesium bromide (3.0 M in ether, 2.2 mL, 6.6
mmol) was added dropwise over a period of 1 hour to a
solution of ethyl 3-cyanopent-4-enoate (500 mg, 3.27 mmol)
and Ti(Oi-Pr), (1.1 mL, 3.6 mmol) in diethylether (16.4 mL)
at room temperature. The reaction mixture was diluted by the
dropwise addition of water (3.27 mL) and stirred at room
temperature for an additional 30 minutes. The reaction mix-
ture was filtered and the filtrate was concentrated under
reduced pressure to afford the crude product residue. The
crude product residue was purified by silica gel chromatog-
raphy (1:1 ethyl acetate/petroleum ether, R=0.3) to afford
7-ethenyl-4-azaspiro[2.4]heptan-5-one as a white solid. MS
ESI calc’d. for CoH | ,NO [M+H]* 138. found 138. 'H NMR
(400 MHz, CDCl;) 8 6.09 (br s, 1H), 5.68-5.60 (m, 1H),
5.08-5.00 (m, 2H), 3.01-2.96 (m, 1H), 2.70-2.64 (m, 1H),
2.40-2.36 (m, 1H), 0.83-0.75 (m, 2H), 0.65-0.58 (m, 2H).
Step 3:

Osmium tetroxide (55 mg, 0.22 mmol) and sodium perio-
date (1.4 g, 6.6 mmol) were added in portions to a solution of
7-ethenyl-4-azaspiro[2.4]heptan-5-one (0.50 g, 3.3 mmol) in
methanol (8 mL) and water (12 mL) at room temperature. The
reaction mixture was stirred at room temperature for 4 hours.
The reaction mixture was filtered and the filtrate was dried
under reduced pressure to afford 5-oxo-4-azaspiro[2.4]hep-
tane-7-carbaldehyde. The material was used in the next step
without purification. MS ESI calc’d. for C,H, NO, [M+H]*
140. found 140.
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Step 4:

Sodium borohydride (1.4 g, 6.6 mmol) was added to a
stirred solution of 5-0x0-4-azaspiro[2.4|heptane-7-carbalde-
hyde (0.51 g, 3.3 mmol) in methanol (8 mL.) and water (12
mL) at 0° C. The reaction mixture was allowed to warm to
room temperature and stirred for 1 hour. The reaction mixture
was dried over sodium sulfate and concentrated under
reduced pressure to afford the crude product residue. The
crude product residue was purified by silica gel chromatog-
raphy (1:10 methanol in dichloromethane, R~0.4) to give
7-(hydroxymethyl)-4-azaspiro[2.4]heptan-5-one. "H NMR
(400 MHz, CD,0D) 8 3.65-3.42 (m, 2H), 2.73-2.55 (m, 1H),
2.46-2.22 (m, 2H), 1.11-0.92 (m, 1H), 0.83-0.59 (m, 3H).
Step 5:

Methanesulfonyl chloride (0.40 g, 1.0 mmol) and triethy-
lamine (0.22 ml, 1.6 mmol) were added to a solution of
7-(hydroxymethyl)-4-azaspiro[2.4|heptan-5-one (0.11 g,
0.78 mmol) in DCM (4 mL) at 0° C. The reaction mixture was
stirred at room temperature for 3 hours. The reaction mixture
was diluted with water and extracted with ethyl acetate (10
ml.x3). The organic layers were combined and concentrated
under reduced pressure to afford the crude product residue.
The crude product residue was purified by silica gel chroma-
tography (neat ethyl acetate, R =0.6) to afford (5-oxo-4-aza-
spiro[2.4]hept-7-yl)methyl methanesulfonate. 'H NMR (400
MHz, CDCl,) 6 5.87 (br s, 1H), 4.35-4.01 (m, 2H), 2.95 (s,
3H), 2.87-2.54 (m, 2H), 2.41-2.35 (m, 1H), 1.05-0.72 (m,
4H).

Preparative Example 6
Ultimate Synthetic Step Methods of Precursors

The following representative methods were used as the
ultimate synthetic step in preparation of final compounds and
are indicated in the tables as applied.

Preparative Example 6.1
Ester Hydrolysis

LiOH (10.6 mg, 0.44 mmol) was added to a solution of
methyl 2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl]propanoate (18 mg, 0.04
mmol) in methanol (870 uL.) and water (87 pL.). The reaction
mixture was allowed to stir at room temperature for 3 hours
then concentrated using under reduced pressure. The residue
was purified by reverse phase HPL.C (ACN/water with 0.1%
TFA modifier) to afford 2-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panoic acid. MS ESI caled. for C, H,,F;N O,[M+H]" 392.
found, 392. '"H NMR (500 MHz, DMOS-d®) § 13.04 (s, 1H),
10.11 (s, 1H), 8.80 (d, J=4.9, 1H), 8.12 (s, 1H), 7.84 (s, 1H),
7.75 (s, 1H), 7.32 (s, 1H), 7.24 (d, J=4.9, 1H), 7.09 (s, 1H),
5.11 (q, I=7.3, 1H), 2.29 (s, 3H), 1.67 (d, J=7.3, 3H).

Preparative Example 6.2
TBS Deprotection

HCI (550 pL, 0.55 mmol) was added to a solution of 3-[4-
(3-{[4-(2-{[tert-butyl(dimethyl)silyl]oxy }ethoxy)pyrimi-
din-2-yl]amino }-5-methylphenyl)-1H-pyrazol-1-yl]pro-
panamide (91 mg, 0.18 mmol) in THF (1000 pL). The
reaction mixture was stirred for 18 h atroom temperature then
diluted with water and extracted with EtOAc (2x) and chlo-
roform:IPA (3:1). The organic layer was dried over sodium
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sulfate, filtered, concentrated under reduced pressure, tritu-
rated with dichloromethane:hexanes (1:1) and then purified
by reverse phase HPL.C (ACN/water with 0.1% formic acid
modifier) to afford 3-[4-(3-{[4-(2-hydroxyethoxy)pyrimidin-
2-yl]amino}-5-methylphenyl)-1H-pyrazol-1-yl]propana-
mide as a white solid. MS ESI calcd. for C,;H,;NO,
[M+H]* 382. found 382.

Preparative Example 6.3
TBDMS Deprotection

TFA (24 uL, 0.31 mmol) was added to a solution of N-{3-
[1-(2-{[tert-butyl(dimethyl)silyl]-oxy }ethyl)-1H-pyrazol-4-
yl]-5-methylphenyl}-4-(trifluoromethyl)pyrimidin-2-amine
in dichloromethane (2 mL.), and the reaction was allowed to
stir for 30 minutes. The competed reaction was concentrated
under reduced pressure. The residue was purified by reverse
phase HPL.C (ACN/water with 0.1% formic acid modifier to
afford  2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl]ethanol. MS ESI calced.
for C,,H,,F;N.O [M+H]* 364. found 364. 'H NMR (500
MHz, DMSO-d%) 8 10.10 (s, 1H), 8.79 (d, ]=4.9, 1H), 8.00 (s,
1H), 7.81 (s, 1H), 7.73 (s, 1H), 7.31 (s, 1H), 7.23 (d, J=4.9,
1H),7.05 (s, 1H), 4.92 (t,J=5.2, 1H), 4.14 (t, J=5.6, 2H), 3.73
(g, J=5.6, 2H), 2.27 (s, 3H).

Preparative Example 6.4
Esterification of Carboxylic Acid

Example 4, Step 2 exemplifies an esterification of a car-
boxylic acid.

Preparative Example 6.5
TMS Deprotection

TBAF (1.0 M, 0.11 mL, 0.11 mmol) was added to a solu-
tion of 6-[1-(2-{[tert-butyl(dimethyl)silylJoxy }ethyl)-1H-
pyrazol-4-yl]-4-methyl-N-[4-(trifluoromethyl)pyridin-2-yl]
pyridin-2-amine in dichloromethane (2 ml.). The reaction
mixture was stirred overnight and then concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel (0 to 10% MeOH/dichloromethane)
to afford 2-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
yl]amino }pyridin-2-yl)-1H-pyrazol-1-yl]ethanol. MS ESI
C,,H, F;N5O [M+H]" 364. found 364.

Preparative Example 6.6
Methoxybenzyl or Dimethoxybenzyl Deprotection

A mixture of 1-(2,4-dimethoxybenzyl)-4-{1-[4-(4-me-
thyl-6-{[4-(trifluoromethyl)-pyridin-2-ylJamino }pyridin-2-
yI)-1H-pyrazol-1-ylJethyl }pyrrolidin-2-one (100 mg, 0.17
mmol) in TFA (5 mL) was stirred at 60° C. for 3 hours. The
solvent was removed under reduced pressure and the crude
product was purified by reverse phase HPLC (ACN/water
with 0.1% formic acid modifier) to afford 4-{1-[4-(4-methyl-
6-{[4-(trifluoromethyl)pyridin-2-yl]amino }pyridin-2-y1)-
1H-pyrazol-1-yllethyl }pyrrolidin-2one.

Preparative Example 6.7
tert-Butyl Ester Hydrolysis

TFA (1.17 ml, 15.2 mmol) was added to a stirred solution
of tert-butyl [4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
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yl]amino }pyridin-2-yl)-1H-pyrazol-1-yl]acetate (330 mg,
0.76 mmol) in DCM (3.8 ml) at room temperature. The reac-
tion mixture was stirred at 40° C. overnight. Upon cooling,
the reaction mixture was poured into phosphate buffer pH 4
and extracted with EtOAc (2x30 mL). The combined organic
layers were washed with brine, dried with magnesium sulfate
and concentrated under reduced pressure. The residue was
triturated in Et,O to afford [4-(4-methyl-6-{[4-(trifluorom-
ethyl)pyridin-2-yl]jamino }pyridin-2-y1)-1H-pyrazol-1-yl]
acetic acid as a pale yellow solid. [M+H]* 378. found, 378

Preparative Example 6.8

Acetal Hydrolysis

Hydrochloric acid (6N, 6.6 mL,, 39.7 mmol) was added to
4-(difluvoromethyl)-N-(3-(1-((2,2-dimethyl-1,3-dioxolan-4-
yDmethyl)-1H-pyrazol-4-yl)-5-methylphenyl)pyrimidin-2-
amine (16.5 g, 39.7 mmol) in MeOH (150 mL). The mixture
heated at reflux for 2 h then cooled to RT. Water (200 m[.) was
added and then the pH was adjusted to 7 with NaOH (6N).
The solution was seeded with crystalline product (prepared
via an earlier small scale) and crystallization occurred. Addi-
tional water (150 ml) was added and the mixture was stirred
for 30 min, then filtered, washed with water (2x50 mL) and
dried for 14 h under a nitrogen bag to afford 3-(4-(3-((4-
(difluoromethyl)pyrimidin-2-yl)amino)-5-methylphenyl)-
1H-pyrazol-1-yl)propane-1,2-diol an off white solid.

Preparative Example 6.9

Benzyl Dehydrogenation

To a solution of N-[3-(1-{[6-(benzyloxy)pyridin-3-yl]me-
thyl}-1H-pyrazol-4-y1)-5-methylphenyl]-4-(difluoromethyl)
pyrimidin-2-amine (80 mg, 0.16 mmol) in methanol (20 mL.)
was added palladium hydroxide on carbon (20 wt %, 8 mg).
The reaction mixture was stirred at 25° C. under a hydrogen
atmosphere (1 atm) for 12 hours. The mixture was then fil-
tered and concentrated under reduced pressure. The residue
was purified by reverse phase HPLC to give the 5-{[4-(3-{[4-
(difluoromethyl)pyrimidin-2-yl]amino}-5-methylphenyl)-

166
1H-pyrazol-1-yllmethyl}pyridin-2(1H)-one. MS ESI calc’d.
for C,,H,,F,N,O [M+H]* 409. found 409.

Preparative Example 7
Coupline of C-Ring Pyrazole to
Pyrimidinylaminophenyl or Bisaminopyridyl
Moeities
The following representative methods were used as the
ultimate synthetic step in preparation of final compounds and

are indicated in the tables as applied.

Preparative Example 7.1

15
4-(1,1-Difluoroethyl)-N-(3-methyl-5-(1H-pyrazol-4-
phenyl)pyrimidin-2-amine
20
HN—N
25
N
H
30

N-(3-Bromo-5-methylphenyl)-4-(1,1-difluoroethyl)pyri-
midin-2-amine (2.0 g, 6.1 mmol), tert-butyl 4-(4,4,5,5-tet-
ramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole-1-carboxy-
late (1.79 g, 6.09 mmol), and [1,1'-bis(diphenylphosphino)
ferrocene]dichloropalladium(Il), complex with
dichloromethane (0.249 g, 0.305 mmol) were combined in a
flask. 1,4-Dioxane (30 mL) and aqueous sodium carbonate
(9.1 mL, 18.3 mmol, 2.0 M in water) were added, and the
resultant suspension was heated to 100° C. for 4 h. The
mixture was allowed to cool to room temperature and then
filtered, and concentrated under reduced pressure. Purifica-
tion by gel column chromatography on silica (10-100% ethyl
acetate/hexanes) afforded 4-(1,1-difluoroethyl)-N-(3-me-
thyl-5-(1H-pyrazol-4-yl)phenyl)pyrimidin-2-amine as a
brown solid. MS ESI calc’d. for C,(H;(F,Ns [M+H]* 316.
found 316. 'H NMR (500 MHz, DMSO-d,) § 12.91 (s, 1H),
9.83 (s, 1H), 8.67 (d, J=4.9 Hz, 1H), 8.04 (s, 1H), 7.84 (d,
J=18.9Hz, 1H),7.78 (s, 1H), 7.32 (s, 1H), 7.08-7.02 (m, 2H),
2.28 (s, 3H), 1.98 (1, I=18.7 Hz, 3H).

The intermediates in the following table were prepared
according to the method described for Preparative Example
5.6

35

40

45

Exact Mass [M + H]*
Prep. Ex. Structure Chemical Name M+ H]* Found
7.2 N—NH N-(3-methyl-5-(1H-pyrazol-4- 320 320
/ yl)phenyl)-4-
/ (trifluoromethyl)pyrimidin-2-
CF3 amine
(]
)\
N
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-continued

Exact Mass [M +H]*

Prep. Ex. Structure Chemical Name [M+H]* Found
7.3 N—NH 4-(difluoromethyl)-5-fluoro- 320 320
/ N-(3-methyl-5-(1H-pyrazol-4-
F F / ylphenyl)pyrimidin-2-amine

7.4 N—NH 4-methyl-N-(3-methyl-5-(1H- 266 266
/ pyrazol-4-
/ ylphenyl)pyrimidin-2-amine
]
)\
N N
H
7.5 N—NH 4-(difluoromethyl)-N-(3- 302 302
/ methyl-5-(1H-pyrazol-4-
F F / yl)phenyl)pyrimidin-2-amine
]
)\
N N
H
7.6 4-methyl-6-(1H-pyrazol-4-yl)- 320 320
F N-(4-(trifluoromethyl)pyridin-
F. F 2-yl)pyridin-2-amine
x
F
N
7.7 N—NH N-(3-methyl-5-(1H-pyrazol-4- 252 252
/ yl)phenyl)pyrimidin-2-amine
]
)\
N N
H
7.8 N—NH N-(6-(1H-pyrazol-4- 288 288
/ yl)pyridin-2-yl)-4-
F F / (difluoromethyl)pyridin-2-
amine
\ N = |
/ \
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-continued
Exact Mass [M + H]*
Prep. Ex. Structure Chemical Name [M+H]* Found
79 N—NH N-(4-(1,1- 316 316
diftuoroethyl)pyridin-2-yl)-4-
methyl-6-(1H-pyrazol-4-
yDpyridin-2-amine
7.10 N—N N-(4-(difluoromethyl)pyridin- 302 302
\ 2-yl)-4-methyl-6-(1H-pyrazol-
\ 4-yl)pyridin-2-amine
NZ |
N
7.11 HIN—N N-(4-(1,1- 316 316
\ diftuoroethyl)pyridin-2-yl)-4-
\ methyl-6-(1H-pyrazol-4-
yDpyridin-2-amine
N
N
H
7.12 HN—N N-(4-(1-fluoroethyl)pyridin-2- 298 298
\ y1)-4-methyl-6-(1H-pyrazol-4-
\ yDpyridin-2-amine
\ N = |
P
N N
H

Preparative Example 7.13

4-(Diftuoromethyl)-5-fluoro-N-(3-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)pyrimi-
din-2-amine

50

55

60

65

N-(3-Bromo-5-methylphenyl)-4-(difluoromethyl)-5-fluo-
ropyrimidin-2-amine (30 mg, 0.09 mmol), bis(pinacolato)
diboron (28 mg, 0.11 mmol), PdCL,(dppf)-CH,Cl, adduct
(4.0 mg, 4.5 umol), potassium acetate (27 mg, 0.27 mmol)
and dioxane (500 pl.) were combined. The vial was sealed
and placed under argon through 3 cycles of evacuation and
argon flushing. The reaction mixture was stirred at 100° C.
overnight then filtered through a CELITE plug, washing with
EtOAc and concentrated under reduced pressure to afford
crude 4-(difluoromethyl)-5-fluoro-N-(3-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)pyrimidin-2-
amine as brown oil. MS ESI calcd. for C,H,,BF;N,O,
[M+H]"* 380. found 380.

The intermediates in the following table were prepared
according to the method described for Preparative Example
7.11.
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Exact Mass [M + H]*
Prep. Ex. Structure Chemical Name M+ H]*" Found
7.14 4-(difluoromethyl)-N-(3- 348 348

(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-

0. O ylphenyl)pyrimidin-2-amine
F. F N
B
]
)\
N N
H
7.15 1-(2-((3-methyl-5-(4,4,5,5- 356 356

tetramethyl-1,3,2-

dioxaborolan-2-

0. 0 yl)phenyl)amino)pyrimidin-4-
OH ~N B/ yl)ethanol
]
)\
N N
H

yl)phenyl)amino)pyrimidin-4-

7.16 1-(2-((3-(4,4,5,5-tetramethyl- 342 342
1,3,2-dioxaborolan-2-

0 yl)ethanol

N-(3-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-
F o 0 dioxaborolan-2-

4-(difluoromethyl)-5-fluoro-

380 380

N, ylphenyl)pyrimidin-2-amine

Preparative Example 7.18

6-Bromo-N-[4-(1-fluoroethyl)pyridin-2-y1]-4-meth- 50
ylpyridin-2-amine

55

F
E%\ fj\
N/ N \N Br 60
it

Step 1:

2p-Chlor0pyridine-4-carbonitrile (250 g, 1.80 mol, 1.00
equiv) and ether (3750 mL) were combined in a 10000-mL 65
4-necked round-bottom flask purged and maintained with an
inert atmosphere of nitrogen. A solution of MeMgI in ether

(1200 mL) was added dropwise with stirring at 0° C. in 30
min. The resulting solution was stirred for 6 h at room tem-
perature and then poured into water/ice/6N hydrogen chlo-
ride (3000 mL) and stirred for 10 min. The organic phase was
separated and the aqueous phase was extracted with ether
(3x2000 mL). The combined organic layer was washed with
brine (2x2000 mL), dried over anhydrous sodium sulfate and
concentrated under vacuum. The residue was purified by
column chromatography on silica gel (1:20 ethyl acetate/
petroleum ether) to afford 1-(2-chloropyridin-4-yl)ethan-1-
one as a light yellow solid.
Step 2:

1-(2-Chloropyridin-4-yl)ethan-1-one (110 g, 707 mmol,
1.00 equiv) and methanol (1500 mL) were added to a 3000-
ml 4-necked round-bottom flask purged and maintained with
an inert atmosphere of nitrogen. NaBH, (26.4 g, 698 mmol,
1.00 equiv) was added in portions at 0° C. The reaction
mixture was stirred overnight at room temperature. The reac-
tion was then quenched by the addition of water (1000 mL).
The resulting mixture was concentrated under vacuum and
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extracted with dichloromethane (3x2000 mL). The combined
organic layer was washed with brine (2x2000 mL), dried over
anhydrous sodium sulfate and concentrated under vacuum.
Theresidue was purified by column chromatography onsilica
gel (1:5 ethyl acetate/petroleum ether) to afford 1-(2-chloro-
pyridin-4-yl)ethan-1-ol as colorless oil.
Step 3:

1-(2-Chloropyridin-4-yl)ethan-1-01 (115 g, 729 mmol,
1.00 equiv) and dichloromethane (3300 mL) were added to a
5000-mL 4-necked round-bottom flask purged and main-
tained with an inert atmosphere of nitrogen. DAST (144 g,
893 mmol, 1.25 equiv) was added dropwise with stirring at
-78° C. in 30 min. The resulting solution was stirred over-
night at room temperature. The reaction was then slowly
quenched by the addition of water (1000 mL). The resulting
solution was extracted with dichloromethane (3x1000 mL.).
The combined organic layer was washed with brine (3x1000
ml), dried over anhydrous sodium sulfate and concentrated
under vacuum. The residue was purified by column chroma-
tography on silica gel column (1:10 ethyl acetate/petroleum
ether) to afford 2-chloro-4-(1-fluoroethyl)pyridine as light
yellow oil.
Step 4:

2-Chloro-4-(1-fluoroethyl)pyridine (70 g, 439 mmol, 1.00
equiv), Nal (661 g, 4.41 mol, 10.00 equiv), ACN (700 mL.)
and acetyl chloride (56 g, 713 mmol, 1.60 equiv) were com-
bined in a 2000-mL 4-necked round-bottom flask. The result-
ing solution was stirred overnight at 80° C. in an oil bath and
then cooled to r.t, diluted with ice aqueous saturated sodium
carbonate (500 mL) and extracted with dichloromethane
(3x500 mL). The combined organic layer was washed with
NaS,0; (10%, 3x300 mL) and the aqueous phase was
extracted with dichloromethane (2x200 mL). The combined
organic layer was washed with brine (2x500 mL.), dried over
anhydrous sodium sulfate and concentrated under vacuum.
Theresidue was purified by column chromatography onsilica
gel column (1:10 ethyl acetate/petroleum ether) to afford
4-(1-fluoroethyl)-2-iodopyridine as yellow oil.
Step 5:

4-(1-Fluoroethyl)-2-iodopyridine (90 g, 359 mmol, 1.05
equiv), 6-bromo-4-methylpyridin-2-amine (63.7 g, 341
mmol, 1.00 equiv), toluene (900 mL), t-BuOK (57.6 g, 1.50
equiv), BINAP (10.8 g, 17.3 mmol, 0.05 equiv) and Pd,(dba),
(15.7 g, 17.1 mmol, 0.05 equiv) were combined into a 2000-
ml 4-necked round-bottom flask purged and maintained with
an inert atmosphere of nitrogen. The reaction mixture was
stirred overnight at 90° C. in an oil bath and then cooled to r.t,
diluted with DCM (500 mL). The solid was filtered out,
washed with DCM and the filtrate was concentrated under
vacuum. The residue was purified by column chromatogra-
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phy on silica gel column (1:15 ethyl acetate/petroleum ether)
to afford 6-bromo-N-[4-(1-fluoroethyl)pyridin-2-yl]-4-me-
thylpyridin-2-amine as a light yellow solid. ESI calc’d for
C,5H,,BrFN; [M+H]* 309. found 309. 'H NMR (CD,OD,
400 MHz, ppm): & 8.23-8.22 (m, 1H), 7.66 (s, 1H), 7.45 (s,
1H), 6.934-6.91 (m, 2H), 5.72-5.51 (m, 1H), 2.32 (s, 3H),
1.68-1.61 (m, 3H).

Example 1.1

Preparation of N-(3-methyl-5-(pyrazolo[1,5-a]pyri-
din-3-yl)phenyl)-4-(trifluoromethyl)pyrimidin-2-
amine

N-(3-Bromo-5-methylphenyl)-4-(triftuoromethyl)pyrimi-
din-2-amine (70 mg, 0.21 mmol), pyrazolo[1,5-a]pyridin-3-
ylboronic acid (68 mg, 0.42 mmol), PdCl,(dppf)-CH,Cl,
adduct (34 mg, 0.04 mmol), sodium carbonate (2M in water,
211 pL, 0.42 mmol), and 2-methyl-tetrahydrofuran (1055
ml.) were added to a microwave vial. The vial was sealed and
allowed to react overnight at 60° C. Si-Dimercaptotriazole
(Si-DMT) (222 mg, 0.13 mmol) and acetonitrile (3 mL) were
added as a means of scavenging the palladium and the vial
was resealed and allowed to stir for 4 hours at room tempera-
ture. The reaction mixture was filtered, washing with 1.5 mL
DMSO, and the acetonitrile was removed under reduced pres-
sure at 40° C. via Genevac. The sample, still in 1.5 mL
DMSO, was filtered and purified by mass triggered reverse
phase HPLC (ACN/water with 0.1% formic acid modifier) to
afford N-(3-methyl-5-(pyrazolo[1,5-a]pyridin-3-yl)phenyl)-
4-(trifluvoromethyl)pyrimidin-2-amine as the formate salt.
MS ESI calcd. for C,H, ;F;N [M+H]* 370. found 370. 'H
NMR (600 MHz, DMSO-d,) 8 10.19 (s, 1H), 8.81 (d, J=4.9,
1H), 8.70 (d, J=7.0, 1H), 8.29 (s, 1H), 8.01 (d, J=8.9, 2H),
7.38 (s, 1H), 7.33-7.27 (m, 1H), 7.24 (d, J=4.8, 1H), 7.16 (s,
1H), 6.93 (td, J=1.1, 6.9, 1H), 2.32 (s, 3H).

The following compounds in Tables 1A-1E were prepared
according to the method described for Example 1.1.

TABLE 1A
R!
N.
/
N "
\ N N
@
N\
R? R3
Ex. M+H* [M+H]"
No. R! R? R3®  Chemical Name Cale’d Found
12 —(CH,),CO,H CH, CF; 3-[4-(3-methyl-5-{[4- 392 392

ammonium salt

(trifluoromethyl)-
pyrirnidin-2-ylJamino }-
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TABLE 1A-continued

No. R!

R2

R3

Chemical Name

M+ H]*
Cale’d

M + H]*
Found

1.3 CH;
free base

(0]
free base

free base

1.6 H
free base

CH,

CH,

CH,

CH,

CF,

CF,

CF,

CF,

phenyl)-1H-pyrazol-1-

yl]-propanoic acid
N-[3-methyl-5-(1-

334

methyl-1H-pyrazol-4-

yl)phenyl]-4-
(trifluoromethyl)-
pyrimidin-2-amine

tert-butyl 4-[4-(3-methyl- 502
5-{[4-(trifluoromethyl)-
pyrimidin-2-yl]amino}-
phenyl)-1H-pyrazol-1-

vll-

cyclohexanecarboxylate

N-[3-(1-cyclohex-2-en-1- 400
yl-1H-pyrazol-4-yl)-5-

methylphenyl]-4-
(trifluoromethyl)-
pyrimidin-2-amine

N-[3-methyl-5-(1H-

pyrazol-4-yl)phenyl]

(trifluoromethyl)-
pyrimidin-2-amine

320

4

334

502

400

320

TABLE 1B

N
\N/

Rla

Ex.
No. R! R?

Rr2

Rr!

R3 Chemical Name

M+ H]*"
Cale’d

Id

M + H]"
Found

1.7 H(IC,R¥=H) CH,
free base

CF; N-[3-methyl-5-(1H- 320
pyrazol-3-yl)phenyl]-
4-(trifluvoromethyl)
pyrimidin-2-amine

320

176
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TABLE 1B-continued
Ic
Rla
= H
RI—N |
\ = N N
N Z
| or
N A
R2 R3
d
Rl
N.
~n7 H
Rla |
P N N
T
N \
R? R3
Ex. M+H" [M+H]"
No. R! R? R3 Chemical Name Cale’d Found
1.8 i-propyl (ID, CH; CF3 N-{3-methyl-5-[1-(1- 362 362
RY=H) methylethyl)-1H-
free base pyrazol-5-yl]phenyl}-
4-(trifluvoromethyl)
pyrimidin-2-amine
19 CH;(D,R™=H) CH; CF; N-[3-methyl-5-(1- 334 334
free base, methyl-1H-pyrazol-5-
formate salt yl)pheny!]-4-
(trifluoromethyl)
pyrimidin-2-amine
1.10 CH,; (ID, CH; CF3 N-{3-methyl-5-[1- 402 402
R =CF;) methyl-3-
formate salt (trifluoromethyl)-1H-
pyrazol-5-yl]phenyl}-
4-(trifluvoromethyl)
pyrimidin-2-amine
TABLE 1C
N
=
\ -
R3
R3
R! (R*isH
Ex. (R'2 is H unless unless M+H]" [M+H]"*
No. specified) R?  specified) Chemical Name Cale’d Found
1.11 —COst-butyl CH; CF;  tert-butyl 4-(4-methyl- 420 420
free base 6-{[4-(trifluoromethyl)-
pyridin-2-ylJamino}-
pyridin-2-yl)-1H-
pyrazole-1-carboxylate
1.12 H CH, CF;  4-methyl-6-(1H- 320 320
free base pyrazol-4-yl)-N-[4-
(trifluoromethyl)pyridin-
2-yl]pyridin-2-amine
1.13 CH, CH, CF;  4-methyl-6-(1-methyl- 334 334
free base 1H-pyrazol-4-yl)-N-[4-

(trifluoromethyl)pyridin-
2-yl]pyridin-2-amine

178
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TABLE 1C-continued

N
=
\ -
R3
R3
R! (R*isH
Ex. (R'2 is H unless unless M+H]" [M+H]"*
No. specified) R?  specified) Chemical Name Cale’d Found
1.14 —(CH,),CH(CHj;), CH;, CF;  4-methyl-6-[1-(3- 390 —
free base methylbutyl)-1H-
pyrazol-4-yl]-N-[4-
(trifluoromethyl)pyridin-
2-yl]pyridin-2-amine
1.15 R!I+RZ= CH, CF;  6-(5,6-dihydro-4H- 360 360
—CH,CH,CH,— pyrrolo[1,2-b]pyrazol-3-
free base y1)-4-methyl-N-[4-
(trifluoromethyl)pyridin-
2-yl]pyridin-2-amine
1.16 —(CH,),CO,ethyl CH, CF;  ethyl 3-[4-(4-methyl-6- 420 420
free base {[4-
(trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]propanoate
1.17 —(CH,),CO»ethyl CH;  c-propyl ethyl 3-(4-{6-[(4- 392 392
free base cyclopropylpyridin-2-
yl)amino]-4-
methylpyridin-2-yl}-
1H-pyrazol-1-
yl)propanoate
1.18 —(CH,),CO,H H CH;  3-(4-{6-[(4- 324 324
ammonium salt methylpyridin-2-
yl)amino]pyridin-2-yl}-
1H-pyrazol-1-
yl)propanoic acid
1.19 —(CH,),CO,H H CF;  3-[4-(6-{[4- 378 378
ammonium salt (trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]propanoic acid
1.20 —(CH,),CO,H CH;, CH;  3-(4-{4-methyl-6-[(4- 338 338
ammonium salt methylpyridin-2-
yl)amino]pyridin-2-yl}-
1H-pyrazol-1-
yl)propanoic acid
1.21 —(CH,),CO,H CH, CF;  3-[4-(4-methyl-6-{[4- 392 392
ammonium salt (trifluoromethyl)pyridin-
2-yl]amino]pyridin-2-
y1)-1H-pyrazol-1-
yl)propanoic acid
1.22 —(CH,),CO,H CH;  c-propyl 3-(4-{6-[(4- 364 364
ammonium salt cyclopropylpyridin-2-
yl)amino]-4-
methylpyridin-2-yl}-
1H-pyrazol-1-
yl)propanoic acid
1.23 —(CH,),CO»ethyl H CH;  ethyl 3-(4-{6-[(4- 352 352
formate salt methylpyridin-2-
yl)amino]pyridin-2-yl}-
1H-pyrazol-1-
1.24 —(CH,),CO,ethyl H CF;  ethyl 3-[4-(6-{[4- 406 406
formate salt (trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]propanoate
1.25 —(CH,),CO»ethyl CH;, CH;  ethyl 3-(4-{6-[(5-chloro- 400 400
formate salt (R*=Cl) 4-methylpyridin-2-

yl)amino]-4-
methylpyridin-2-yl}-

180
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TABLE 1C-continued

R4

R3
R! R*is H

Ex. (R'2 is H unless unless M+ H]*

No. specified) R?  specified) Chemical Name Cale’d

M + H]*
Found

1H-pyrazol-1-
yl)propanoate
126  —(CH,),COsethyl ~ CH,  CH, ethyl 3-(4-{4-methyl-6- 366
formate salt [(4-methylpyridin-2-
yl)amino]pyridin-2-yl}-
1H-pyrazol-1-
yl)propanoate
1.27 —(CH,),CO,H CH;  CH,  3-(4-{6-[(5-chloro-4- 372
formate salt (R*=Cl) methylpyridin-2-
yl)amino]-4-
methylpyridin-2-yl}-
1H-pyrazol-1-
yl)propanoic acid

1.28 o) CH;  CFy  5-{[4-(4-methyl-6-{[4- 419

(trifluoromethyl)pyridin-
o 2-yl]amino }pyridin-2-

y1)-1H-pyrazol-1-
NH yl]methyl}-1,3-
oxazolidin-2-one

TFA salt

CH,  CF; 5-{[4-(4-methyl-6-{[4- 419
(trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]methyl}-1,3-

<\O oxazolidin-2-one
A,

H
353
O

HN
TFA salt

130  —(CH,),CO,t-butyl ~CH,  CF; tert-butyl [4-(4-methyl- 434
free base 6-{[4-
(trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]acetate
131! — CH,CO,H CH;  CF;  [4-(4-methyl-6-{[4- 378
free base (trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]acetic acid

1.322 CH, CF; 4-{1-[4-(4-methyl-6- 431
{14-

NH (trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]ethyl} pyrrolidin-2-

o] one
RorS,SorR
TFA salt

366

372

419

419

434

378

431

182
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TABLE 1C-continued

N
Z
\ -
R3
R3
R! (R*isH
Ex. (R'2 is H unless unless M+H]" [M+H]"*
No. specified) R?  specified) Chemical Name Cale’d Found
1.332 CH, CF; 4-{1-[4-(4-methyl-6- 431 431
{14-
NH (trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]ethyl}pyrrolidin-2-
O one
RorS,SorR
TFA salt
1.347 CH, CF; 4-{1-[4-(4-methyl-6- 431 431
{14-
NH (trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]ethyl}pyrrolidin-2-
8] one
SorR,SorR
TFA salt
1.352 CH; CHF, 4-{[4-(6-{[4- 431 431
(diftuoromethyl)pyridin-
NH 2-yl]amino }-4-
methylpyridin-2-yl)-1H-
pyrazol-1-
yl]methyl}pyrrolidin-2-
@] one
chiral-R or S
TFA salt
1.36? CH, CF; 4-{1-[4-(4-methyl-6- 431 431
{14
NH (trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-
yl]ethyl}pyrrolidin-2-
8] one
SorR,SorR
TFA salt
1.372 CH, CHF, 4-{[4-(6-{[4- 399 399
NH (diftuoromethyl)pyridin-
2-yl]amino }-4-
methylpyridin-2-yl)-1H-
9 pyrazol-1-
yl)methyl}pyrrolidin-2-
chiral-S or R one
TFA salt
1.382 CH; CF; 4-{[4-(4-methyl-6-{[4- 417 417
NH (trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-
y1)-1H-pyrazol-1-yl]-
Y methyl}pyrrolidin-2-one
racemic
TFA salt
1.392 CH, CF, 4-{[4-(4-methyl-6-{|4- 417 417

(trifluoromethyl)-
pyridin-2-ylJamino}-
pyridin-2-yl)-1H-
pyrazol-1-yl]methyl }-

3

e}
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TABLE 1C-continued

N
Z
N v
R3
R3
R! (R*isH
Ex. (R'2 is H unless unless M+H]" [M+H]"*
No. specified) R?  specified) Chemical Name Cale’d Found
racemic pyrrolidin-2-one
TFA salt
20
TABLE 1D
Ie
Rl
/\I(
If
R!
N
~n~ I
Rla / |
== 2! N N
“T Y )
Y& Y&
R? R3
Te (1) [Y?' =Y*? =N;Y*! =CH and R* = H]
Te (2) [Y®! = CH; vl Zy52 - N and R = H]
If [Y? =Y*2 = N; Y“!= CH and R* = H]
R!
(R4 and R'Z is
Ex. H unless M+H" [M+H"
No. specified) R? R3®  Chemical Name Found Cale’d
1.40 —(CH,),CO,H CH; CF; 3-[4-(4-methyl-6-{[4- 393 393
(IE (1)) (trifluoromethyl)pyridin-
ammonium salt 2-yl]amino}pyrimidin-
2-y)-1H-pyrazol-1-
yl]propanoic acid
1.41 H CH; CF; 6-methyl-2-(1H- 321 321
(IE (1)) pyrazol-4-yl)-N-[4-
formate salt (trifluoro-
methyl)pyridin-2-
yl]pyrimidin-4-amine
142 R'+RY¥= CH; CF; 6-methyl-2-pyrazolo- 371 371
—CH=CH— [1,5-a]pyridin-3-yl-N-
CH—CH— [4-(trifluoromethyl)-
(IE (1)) pyridin-2-yl]pyrimidin-
formate salt 4-amine
1.43 CH, CH; CF; N-[2-methyl-6-(1- 335 335
(IE (2)) methyl-1H-pyrazol-4-
free base yDpyridin-4-yl]-4-

186
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TABLE 1D-continued
Ie
R!
\ 15
N R
/
] .
\ Y3 N N
'y
w oo
\ R* or
R? R?
If
R!
N
~x~ H
Rla / |
= Yol N N
"7 Y]
Y& Y&
R? R?
Te (1) [Y?' =Y*? =N;Y*! =CH and R* = H]
Te (2) [Y®! = CH; Y*! =Y?2 = N and R* = H]
If [Y? =Y*2 = N; Y“!= CH and R* = H]
R!
(R4 and R'Z is
Ex. H unless [M+H]" [M+H]"
No. specified) R? R3®  Chemical Name Found Cale’d
(trifluoromethyl)-
pyrimidin-2-amine
1.44 CH, CH; CF; N-[2-methyl-6-(1H- 321 321
(IE (2)) pyrazol-4-yl)pyridin-4-
free base yl]-4-(trifluoro-
methyl)pyrimidin-2-
amine
145 CH;, CH; CF; 6-methyl-2-(1-methyl- 335 335
(IF, R = H) 1H-pyrazol-5-y1)-N-[4-
formate salt (trifluoro-
methyl)pyridin-2-
yl]pyrimidin-4-amine
146 CH;, CH; CF; 6-methyl-2-[1-methyl-3- 403 403
(IF, R4 = CF;) (trifluoromethyl)-1H-
formate salt pyrazol-5-yl]-N-[4-
(trifluoromethyl)pyridin-
2-yl]pyrimidin-4-amine
TABLE 1E
R! R!
\ \
N N
N/ N/
K |
\ N NO oo\ N N
T T T
AL AN
R? R? R? R?
Ta(1) Ta(2)
Ex. R! [M+H* [M+H]*
No. (Structural Template) R? R3 Chemical Name Cale’d Found Form
1.47 H CH;, C(F,)CHj; 4-(1,1-difluoroethyl)-N- 316.1 316 Free
(Ta(1)) [3-methyl-3-(1H-pyrazol- Base

4-yl)phenyl]pyrimidin-2-
amine
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TABLE 1E-continued

R! R!
\ \
N N
/ /
\ N N_ oo\ N N N
R? R? R? R}
Ta(1) Ta(2)

Ex. R! M+H]" [M+H]"

No. (Structural Template) R? R3 Chemical Name Cale’d Found Form

1.48 CH, CF,  4-{1-[4-(3-methyl-5-{[4- 468.2 468 TFA
(trifluoromethyl)pyrimidin- Salt
2-yl]amino }phenyl)-
1H-pyrazol-1-

o yl]ethyl}benzoic acid
OH
RorS
(a(1))

149 CH, CF;  4-{1-[4-(3-methyl-5-{[4- 468.2 468 TFA
(trifluoromethyl)pyrimidin- Salt
2-yl]amino }phenyl)-
1H-pyrazol-1-

o yl]ethyl}benzoic acid
OH
SorR
(a(1))

1.50 0 NI, CF;  4-[4-(3-amino-5-{[4- 4472 447 TFA
(trifluoromethyl)pyrimidin- Salt
2-yl]amino }phenyl)-

HO 1H-pyrazol-1-
yl]cyclohexanecarboxylic
acid

(a(1))

151 0 NI, CF;  4-[4-(3-amino-5-{[4- 4472 447 TFA
(trifluoromethyl)pyrimidin- Salt
2-yl]amino }phenyl)-

HO 1H-pyrazol-1-
yl]cyclohexanecarboxylic
acid

(a(1))

1.52 NHC(O)CH, CF;  4-{4-[3-(acetylamino)-5- 489.2 489 TFA

{[4-(trifluoromethyl)pyrimidin- Salt

2-yl]amino }phenyl]-
1H-pyrazol-1-
yl}eyclohexanecarboxylic
acid

HO

&

(a(1))
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TABLE 1E-continued

Rr!

\
/N
5 | §Y N or N\ | /N g /N
Ng AN | Q
R? R? R? R?

Ta(1) la(2)

=
N 2
'z,

4

Ex. R! [M+H]* [M+H]*
No. (Structural Template) R? R3 Chemical Name Cale’d Found Form

153 NHC(O)CH, CF;  4-{4-[3-(acetylamino)-5- 489.2 489 TFA
{[4-(trifluoromethyl)pyrimidin- Salt
2-yl]amino }phenyl]-
1H-pyrazol-1-
yl}eyclohexanecarboxylic
acid

HO

&

(a(1))

1.54 cl CF;  4-[4-(4-chloro-6-{[4- 466.1 466 TFA
(trifluoromethyl)pyridin- Salt
2-yl]amino }pyridin-2-yl)-
1H-pyrazol-1-
yl]cyclohexanecarboxylic
acid

HO

-

(a(2))

cl CF;  4-[4-(4-chloro-6-{[4- 466.1 466 TFA
(trifluoromethyl)pyridin- Salt
2-yl]amino }pyridin-2-yl)-
1H-pyrazol-1-
yl]cyclohexanecarboxylic
acid

HO

&

(a(2))

1.56 CH, CF;  4-[4-(3-methyl-5-{[4- 446.2 446 Free
(trifluoromethyl)pyrimidin- Base
2-yl]amino }phenyl)-
1H-pyrazol-1-
yl]cyclohexanecarboxylic
acid

HO

&

(a(1))

CH, CF;  4-[4-(3-methyl-5-{[4- 446.2 446 Free
(trifluoromethyl)pyrimidin- Base
2-yl]amino }phenyl)-
1H-pyrazol-1-
yl]cyclohexanecarboxylic
acid

HO

&

(a(1))
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TABLE 1E-continued

R! R!

\ \

N N

/ /
g . g .

\ N N_ oo\ N_ _N N

Naw X N
R? R? R? R}
Ta(1) Ta(2)
Ex. R! [M+H* [M+H]*

No. (Structural Template) R? R3 Chemical Name Cale’d Found Form

1.58 0 CH, CH;  4-(4-{3-methyl-5-[(4- 392.2 392 Free
methylpyrimidin-2- Base
ylamino]phenyl}-1H-

HO pyrazol-1-
yl)cyclohexanecarboxylic
acid

(a(1))

1.59 [0} CH;, CH;  4-(4-{3-methyl-5-[(4- 392.2 392 Free
methylpyrimidin-2- Base
ylamino]phenyl}-1H-

HO pyrazol-1-
yl)cyclohexanecarboxylic
acid

(a(1))

1.60 0 Cl CF;  4-[4-(3-chloro-5-{[4- 466.1 466 Free
(trifluoromethyl)pyrimidin- Base
2-yl]amino }phenyl)-

HO 1H-pyrazol-1-
yl]cyclohexanecarboxylic
acid

(a(1))

1.61 0 Cl CF;  4-[4-(3-chloro-5-{[4- 466.1 466 Free
(trifluoromethyl)pyrimidin- Base
2-yl]amino }phenyl)-

HO 1H-pyrazol-1-
yl]cyclohexanecarboxylic
acid

(a(1))

1.622 CH, C(H)F, 4-{1-[4-(6-{[4- 413.2 413 Free

(difluoromethyl)pyridin- Base

2-yl]amino }-4-
methylpyridin-2-yl)-1H-
pyrazol-1-
yl]ethyl}pyrrolidin-2-one

3

"RorS,SorR"
(a(2))
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TABLE 1E-continued
R! R!
\
N
/
N

\
N
g
g N o N\ N g N
h@h “T Y
N\Q AN Q
R? R? R?

RZ
Ta(1) Ta(2)
Ex. R! [M+H]* [M+H]*
No. Structural Template R R Chemical Name Calc’ Foun Form
al 1 2 3 hemical le’d d
1.632 CH, C(H)F, 4-{1-[4-(6-{[4- 413.2 413 Free
(difluoromethyl)pyridin- Base
2-yl]amino }-4-
methylpyridin-2-yl)-1H-
O pyrazol-1-
HN yl]ethyl}pyrrolidin-2-one
"SorR,RorS"
(a(2))
1.64° CH, C(H)F, 4-{1-[4-(6-{[4- 413.2 413 Free
(difluoromethyl)pyridin- Base
2-yl]amino }-4-
methylpyridin-2-yl)-1H-
0 pyrazol-1-
HN yl]ethyl}pyrrolidin-2-one
"SorR,SorR"
(a(2))
1.65 H CH; C(H)F, 4-(difluoromethyl)-N-[3- 302.1 302 Free
(Ta(1)) methyl-5-(1H-pyrazol-4- Base
yl)phenyl]pyrimidin-2-
amine
1.66° CH, C(H)F, 4-{1-[4-(6-{[4- 413.2 413 Free
(difluoromethyl)pyridin- Base
2-yl]amino }-4-
methylpyridin-2-yl)-1H-
0 pyrazol-1-
N yl]ethyl}pyrrolidin-2-one
"RorS,RorS"
(a(2))
Footnotes:

In Example 1.31, the corresponding tert-butyl ester, used the method described in Preparative Example 6.7, tert-Butyl Ester Hydrolysis, as the ultimate synthetic step.

2Examples 1.32-1.39, 1.62-1.64, and 1.66 used the method described in Preparative Example 6.6, dimethoxybenzyl deprotection, as the ultimate synthetic step
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Example 2.1

Preparation of 3-(4-(3-((4-methoxypyrimidin-2-yl)
amino)-5-methylphenyl)-1H-pyrazol-1-yl)propanoic

acid
/\/COZH
}\T— N
o /
vy
| )\
N

Step 1:
4-Methoxy-N-(3-methyl-5-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)phenyl)pyrimidin-2-amine (0.05 g, 0.13
mmol), ethyl 3-(4-iodo-1H-pyrazol-1-yl)propanoate (0.04 g,
0.15 mmol), PdCl,(dppt)-CH,Cl, (0.02 g, 0.02 mmol), and
Na,CO; (2.0 M in water, 0.13 mL, 0.26 mmol) suspended in

10

20

198

dioxane (0.75 mL) were added to vial. The vial was evacuated
and then purged with argon, sealed and heated to 110° C. for
12 hours. The resulting mixture was used directly in the next
step.

Step 2:

NaOH (1.0 M in water, 0.50 mL) and MeOH (0.50 mL)
were added. The vial was sealed and irradiated in the micro-
wave at 110° C. for 10 minutes. Silica supported-DMT (0.09
g, 0.13 mmol, 0.57 mmol/g) was added and the mixture was
allowed to shake for 5 hrs at ambient temperature. The reac-
tion was passed through a syringe filter, the eluent was col-
lected and evaporated to dryness in vacuo. The crude residue
was suspended in DMSO (1.5 mL) and was purified by
reverse phase preparative HPLC (0 to 95% ACN/water with
0.1% formic acid modifier) to 3-(4-(3-((4-methoxypyrimi-
din-2-yl)amino)-5-methylphenyl)-1H-pyrazol-1-yl)pro-
panoic acid. MS ESI caled. for C,H, N0, [M+H]" 354.
found 354. 'H NMR (600 MHz, DMSO-dy) 8 9.41 (s, 1H),
8.17 (d, J=5.6, 1H), 7.99 (s, 1H), 7.78 (s, 1H), 7.72 (s, 1H),
7.35 (s, 1H), 6.94 (s, 1H), 6.24 (d, J=5.6, 1H), 4.29 (t, J=6.7,
2H), 3.90 (s, 3H), 2.79 (t, J=6.7, 2H), 2.26 (s, 3H).

The following compounds in Tables 2A-2C were prepared
according to the method described for Example 2.1. Step 2
may not apply to all compounds exemplified in Table 2.
Chiral separation was performed as necessary.

TABLE 2A
R! R!
\, _we N\
/ N }II
N | I RI?
N\ bl N N \ | yE! N N
T T “T T
R | | : | |
2 ! R 2 !
Y& Y& » Y& Y& R
R? R? R? R?
Te If
R!
N
~x~ H
Rla / |
== Y2 N N
T T
Y& | pEl |
\ \ R*
R2 R3
Ig
The below Examples are the formula IE [Y?! = Y®? = CH, Y! = N, and R!® = R!? = R* = H] unless specified to be of formulae If
[Y*' =Y?2=CH,Y*' =N, and R!* =R*=H] or Ig [Y?! =Y?2 = CH, Y*! = N, and R} = R* = H].
Ex. [M +H]*" M +H]*"
No. R! R2 R3 Chemical Name Caled Found
2.2 —(CH,),COsethyl H CF, ethyl 3-[4-(3-{[4- 406 406
formate salt (trifluoromethyl)-
pyrimidin-2-yl]-
amino }phenyl)-1H-
pyrazol-1-yl]-
propanoate
2.3 —(CH,),COsethyl CH;, OCHj,3 ethyl 3-(4-{3-[(4- 382 382

formate salt

methoxypyrimidin-2-
ylamino]-5-
methylphenyl }-1H-
pyrazol-1-yl)-
propanoate
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TABLE 2A-continued

200

24

2.5

2.6

2.7

2.8

29

2.10

2.12

2.15

e}

chiral-R or S (late
eluting enantiomer
free base

—(CH,),CO,H
ammonium salt

—(CH,),CONH,
formate salt

—(CH,),CONH,
formate salt

—(CH,),CONH,
formate salt

—(CH,),CONH,
formate salt

—(CH,),CONH,
formate salt

—(CH,),CONH,
formate salt

—(CH,),CONH,
formate salt

—(CH,),CONH,
formate salt

—(CH,),CONH,
formate salt

—(CH,),CONH,
formate salt

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CF,

CF,

CH,,
R*=F

OCH;, R*=Cl

—CH(CH;),

—CHF,

CH,

OCH,,
R*=F

CH,

CH,
R*=Cl

c-propyl

CF,

5-{[4-(3-methyl-5-{[4-
(trifluoromethyl)-
pyrimidin-2-yl]-

amino }phenyl)-1H-
pyrazol-1-ylJmethyl }-
1,3-oxazolidin-2-one

3-[4-(3-{[4-(trifluoro-
methyl)pyrimidin-2-
yl]amino }phenyl)-1H-
pyrazol-1-yl]-
propanoic acid
3-(4-{3-[(5-fluoro-4-
methylpyrimidin-2-
yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-
yl)propanamide
3-(4-{3-[(5-chloro-4-
methoxypyrimidin-2-
yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-
yl)propanamide
3-[4-(3-methyl-5-{[4-
(1-methylethyl)-
pyrimidin-2-yl]-
amino }phenyl)-1H-
pyrazol-1-
yl]propanamide
3-[4-(-{[4-

(difluoromethyl)pyrimidin-

2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-
yl]propanamide
3-(4-{3-[4
methylpyrimidin-2-
ylamino]phenyl}-1H-
pyrazol-1-
yl)propanamide
3-(4-{3-[(5-fluoro-4-
methoxypyrimidin-2-
yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-
yl)propanamide
3-(4-{3-methyl-5-[(4-
methylpyrimidin-2-
ylamino]phenyl}-1H-
pyrazol-1-
yl)propanamide
3-(4-{3-[(5-chloro-4-
methylpyrimidin-2-
yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-
yl)propanamide
3-(4-{3-[4
cyclopropylpyrimidin-
2-yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-
yl)propanamide
3-[4-(-{[4-
(trifluoromethyl)
pyrimidin-2-

yl]amino }phenyl)-1H-
pyrazol-1-
yl]propanamide

419

378

355

387

365

373

323

337

363

377

419

378

355

387

365

373

323

371

337

371

363

377
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TABLE 2A-continued
2.16 o 0 H CH, 5-[(4-{3-[(4- 351 351
methylpyrimidin-2-
ylamino]phenyl}-1H-
NH pyrazol-1-yl)methyl]-
1,3-oxazolidin-2-one
chiral-R or S
free base
2.17 o 0 CH, OCH, 5-[(4-{3-[(4- 381 381
methoxypyrimidin-2-
yl)amino]-5-
NH methylphenyl}-1H-
pyrazol-1-yl)methyl]-
racemic 1,3-oxazolidin-2-one
free base
2.18 o) 0 CH, CH, 5-[(4-{3-methyl-5-[(4- 365 365
methylpyrimidin-2-
ylamino]phenyl}-1H-
NH pyrazol-1-yl)methyl]-
) 1,3-oxazolidin-2-one
Tacelic
free base
2.19 o) 0 CH, o-propyl 5-[(4-{3-[(4- 391 391
cyclopropylpyrimidin-
2-yl)amino]-5-
NH methylphenyl}-1H-
) pyrazol-1-yl)methyl]-
racemuc 1,3-oxazolidin-2-one
free base
2.20 o) 0 o CH, 5-[(4-{3-[(4- 351 351
methylpyrimidin-2-
ylamino]phenyl}-1H-
NH pyrazol-1-yl)methyl]-
) 1,3-oxazolidin-2-one
Tacelic
free base
221 o 0 CH, OCH, 5-[(4-{3-[(4- 381 381
methoxypyrimidin-2-
yl)amino]-5-
NH methylphenyl}-1H-
) pyrazol-1-yl)methyl]-
racemuc 1,3-oxazolidin-2-one
free base
2.22 o) 0 CH, CH,, 5-[(4-{3-[(5-fluoro-4- 383 383
R*=F methylpyrimidin-2-
yl)amino]-5-
NH methylphenyl}-1H-
) pyrazol-1-yl)methyl]-
racemuc 1,3-oxazolidin-2-one
free base
2.23 o 0 CH, OCH,,R*=Cl  5-[(4-{3-[(5-chloro-4- 415 415
methoxypyrimidin-2-
yl)amino]-5-
NH methylphenyl}-1H-
pyrazol-1-yl)methyl]-
chiral-R or S 1,3-oxazolidin-2-one
free base
2.24 O, o CH, i-propyl 5-{[4-(3-methyl-5-{[4- 393 393
(1-methylethyl)pyrimidin-
2-yl]amino }phenyl)-
NH 1H-pyrazol-1-
ylmethyl}-1,3-
chiral-R or § oxazolidin-2-one
free base
2.25 o 0 CH, OCH,, 5-[(4-{3-[(5-fluoro-4- 399 399
R*=F methoxypyrimidin-2-
yl)amino]-5-
NH methylphenyl}-1H-
razol-1-yl)methyl]-
chiral-R or S b " v

free base

1,3-oxazolidin-2-one
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TABLE 2A-continued
2.26 o 0 CH, CH,, 5-[(4-{3-[(5-chloro-4- 399 399
R*=Cl methylpyrimidin-2-
yl)amino]-5-
NH methylphenyl}-1H-
pyrazol-1-yl)methyl]-
chiral-R or § 1,3-oxazolidin-2-one
free base
2.27 o) 0 o CF, 5-{[4-G-{[4- 405 405
(trifluoromethyl)
pyrimidin-2-
NH yl]amino }phenyl)-1H-
pyrazol-1-yl]methyl }-
chiral-R or 8 1,3-oxazolidin—2—ong
free base
2.28 o) 0 CH, OCH,,R*=Cl  5-[(4-{3-[(5-chloro-4- 415 415
methoxypyrimidin-2-
yl)amino]-5-
NH methylphenyl}-1H-
pyrazol-1-yl)methyl]-
chiral-R or 8 1,3-oxazolidin-2-one
free base
2.29 O, 0 CH, i-propyl 5-{[4-(3-methyl-5-{[4- 393 393-
(1-methylethyl)pyrimidin-
2-yl]amino }phenyl)-
NH 1H-pyrazol-1-
ylmethyl}-1,3-
chiral-R or § oxazolidin-2-one
free base
2.30 o 0 CH, OCH,, R*=F  5-[(4-{3-[(5-fluoro-4- 399 399
methoxypyrimidin-2-
yl)amino]-5-
NH methylphenyl}-1H-
pyrazol-1-yl)methyl]-
chiral-R or S 1,3-oxazolidin-2-one
free base
231 o) 0 CH, CH, 5-[(4-{3-methyl-5-[(4- 365 365
methylpyrimidin-2-
ylamino]phenyl}-1H-
NH pyrazol-1-yl)methyl]-
1,3-oxazolidin-2-one
chiral-R or S
2.32 o 0 CH, CH,, 5-[(4-{3-[(5-chloro-4- 399 399
R*=Cl methylpyrimidin-2-
yl)amino]-5-
NH methylphenyl}-1H-
pyrazol-1-yl)methyl]-
chiral-R or S 1,3-oxazolidin-2-one
free base
2.33 o) 0 CH, c-propyl 5-[(4-{3-[(4- 391 391
cyclopropylpyrimidin-
2-yl)amino]-5-
NH methylphenyl}-1H-
pyrazol-1-yl)methyl]-
chiral-R or S 1,3-oxazolidin-2-one
free base
2.34 o) 0 H CF, 5-{[4-G-{[4- 405 405
(trifluoromethyl)
pyrimidin-2-
NH yl]amino }phenyl)-1H-
pyrazol-1-yl]methyl }-
chiral-R or 8 1,3-oxazolidin—2—ong
free base
2.35 R!'+R!Z= CH, CF,4 N-(3-methyl-5- 371 371
—N—CH—CH—CH— pyrazolo[1,5-
(IE(1)) b]pyridazin-3-
free base ylphenyl)-4-
(trifluoromethyl)
pyrimidin-2-amine
2.36 — N—C(OCH;)—CH—CH— CH, CF, N-[3-(6- 401 401

(AE))

free base

methoxypyrazolo[1,5-
b]pyridazin-3-yl)-5-
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TABLE 2A-continued

206

2.38

240

241

242

243

244

245

246

247

248

—CH=CH—CH=N—
AE1))

free base

H,
R =R'”=CH,
free base

H,
R4 =CH,
free base

(CH,),CO,H
formate salt

(CH,),CO»ethyl
free base,
formate salt

(CH,),CO»ethyl
formate salt

(CH,),CO»ethyl
free base,
formate salt

(CH,),CO,H
formate salt

H

NYO
e}

chiral-R or S (early

eluting enantiomer)
free base

CH,, IG
free base

RI4LRIB=
—CH=CH—CH=CH—
(IF)
free base
CH,, IF
free base,
formate salt

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CF,

CF,

CF,

c-propyl

c-propyl

CH,

CF,

CH,

CF,

CF,

CF,

CF,

methylphenyl]-4-
(trifluoromethyl)
pyrimidin-2-amine
N-(3-methyl-5-
pyrazolo[1,5-
a]pyrimidin-3-
ylphenyl)-4-
(trifluoromethyl)
pyrimidin-2-amine
N-[3-(3,5-dimethyl-
1H-pyrazol-4-yl)-5-
methylphenyl]-4-
(trifluoromethyl)
pyrimidin-2-amine
N-[3-methyl-5-(3-
methyl-1H-pyrazol-4-
yl)phenyl]-4-
(trifluoromethyl)
pyrimidin-2-amine
3-(4-{3-[(4-
cyclopropylpyrimidin-
2-yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-
yl)propanoic acid
ethyl 3-(4-{3-[(4-
cyclopropylpyrimidin-
2-yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-
yl)propanoate

ethyl 3-(4-{3-methyl-
5-[(4-methylpyrimidin-
2-yl)amino]phenyl}-1H-
pyrazol-1-
yl)propanoate

ethyl 3-[4-(3-methyl-
5-{[4-(trifluoromethyl)
pyrimidin-2-

yl]amino }phenyl)-1H-
pyrazol-1-
yl]propanoate
3-(4-{3-methyl-5-[(4-
methylpyrimidin-2-
ylamino]phenyl}-1H-
pyrazol-1-
yl)propanoic acid

5-{[4-(3-methyl-5-{[4-
(trifluoromethyl)-
pyrimidin-2-

yl]amino }phenyl)-1H-
pyrazol-1-ylJmethyl }-
1,3-oxazolidin-2-one

N-[3-methyl-5-(1-
methyl-1H-pyrazol-3-
yl)phenyl]-4-
(trifluoromethyl)-
pyrimidin-2-amine
N-[3-(1H-indazol-3-
y1)-5-methylphenyl]-
4-(trifluoromethyl)-
pyrimidin-2-amine
N-[3-methyl-5-(1-
methyl-1H-pyrazol-5-
yl)phenyl]-4-
(trifluoromethyl)-
pyrimidin-2-amine

348

334

364

392

366

420

338

419

334

370

334

371

348

334

364,
364

392

366

420

338

419

334

370

334
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TABLE 2B
Rl
N
/
SO -
\ N N
T
N x
R? R?
Ex M+H]" [M+H]"
No. R! R2 R3 Chemical Name Calc’d Found Form
2.49 OH CH, CHF, 3-[4-(3-{[4- 418.2 418 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-
o methylphenyl)-1H-
"OH pyrazol-1-yllhexane-2,5-
diol

single isomer, early

eluting
2.50 WOH CH, CHF, 3-[4-(3-{[4- 418.2 418 Free
- (difluoromethyl)pyrimidin- Base
2-yl]amino}-5-
methylphenyl)-1H-
OH pyrazol-1-yllhexane-2,5-
diol
single isomer, early
eluting
2.51 WOH CH;, CHF, 3-[4-(3-{[4- 418.2 418 Free
- (difluoromethyl)pyrimidin- Base
2-yl]amino}-5-
o, methylphenyl)-1H-
“oH pyrazol-1-yllhexane-2,5-
diol

single isomer, early

eluting
2.52 OH CH;, CHF, 3-[4-(3-{[4- 418.2 418 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-
methylphenyl)-1H-
OH pyrazol-1-yllhexane-2,5-
diol
single isomer, early
eluting
2.53 OH CH, CHF, 3-[4-(3-{[4- 418.2 418 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-
oy methylphenyl)-1H-
“OH pyrazol-1-yllhexane-2,5-
diol
single isomer, early
eluting
2.54 WOH CH;, CHF, 3-[4-(3-{[4- 418.2 418 Free
(difluoromethyl)pyrimidin- Base

2-yl]amino}-5-
methylphenyl)-1H-

OH pyrazol-1-yllhexane-2,5-
diol

single isomer, early
eluting
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TABLE 2B-continued

R!
N.
/
\ N N
e
N \
R? R3

Ex [M+H]" [M+H]*
No. R! R? R3 Chemical Name Cale’d Found Form

2.55 WOH CH;, CHF, 3-[4-(3-{[4- 418.2 418 Free
- (difluoromethyl)pyrimidin- Base
2-yl]amino}-5-
vy methylphenyl)-1H-
“"on pyrazol-1-yllhexane-2,5-
diol

single isomer, early
eluting

2.56 OH CH;, CHF, 3-[4-(3-{[4- 418.2 418 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-
methylphenyl)-1H-

OH pyrazol-1-yllhexane-2,5-
diol

single isomer, early
eluting

CH, H  4-({4-[3-methyl-5- 385.2 385 Free
(pyrimidin-2- Base
ylamino)phenyl]-1H-
pyrazol-1-
yl}methyl)benzamide

e}
/Q/Q)‘\ NH;
2.58 oH CH, H  4-({4-[3-methyl-5- 358.2 358 Free
(pyrimidin-2- Base
ylamino)phenyl]-1H-
pyrazol-1-
yl}methyl)phenol
CH, CF;  2,2-dimethyl-4-[4-(3- 4742 474 TFA
methyl-5-{[4- Salt
(trifluoromethyl)pyrimidin-
2-yl]amino}phenyl)-1H-
o pyrazol-1-
yl]cyclohexanecarboxylic
acid
NH,

"RorS,RorS"

2.60 CH, CHF, 4-[4-(3-{[4- 428.2 428 TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino}-5-
methylphenyl)-1H-

o pyrazol-1-
yl]cyclohexanecarboxylic
acid

OH
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TABLE 2B-continued

Rl

\
N.

g
\

Ex M+H" [M+H]"*"
No. R! R2 R3 Chemical Name Cale’d Found Form

2.61 CH, CHF, trans-4-[4-(3-{[4- 428.2 428 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-

methylphenyl)-1H-

pyrazol-1-

yl]cyclohexanecarboxylic

acid

2.63 0 CH, CHF, 5-{[4-(-{[ 401.2 401 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-

O%

NH methylphenyl)-1H-
pyrazol-1-ylJmethyl}-1,3-
oxazolidin-2-one

RorS

2.64 CH,  CHF, S5-{[4(-{[4 401.2 401 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-

NH methylphenyl)-1H-

pyrazol-1-ylJmethyl}-1,3-
oxazolidin-2-one

54

SorR

H CHF, 5-{[4-(3-{[4- 387.1 387 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}phenyl)-1H-

H pyrazol-1-ylJmethyl}-1,3-
oxazolidin-2-one

54

RorS

2.66 H CHF, 5-{[4-(3-{[4- 387.1 387 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}phenyl)-1H-

H pyrazol-1-ylJmethyl}-1,3-
oxazolidin-2-one

54

SorR

2.67% 0 CH, CHF, 4-{1-[4-G-{[4- 41322 413 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-

NH methylphenyl)-1H-
pyrazol-1-
yl]ethyl }pyrrolidin-2-one

o\

"RorS,RorS"
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TABLE 2B-continued

214

Ex

| i

R2 R3 Chemical Name

M + H]*
Cale’d

M + H]*
Found

Form

2.68%

e}

NH

go\

"RorS,SorR"

2.693 0]

NH

o\

"SorR,RorS"

2.703 0]

NH

go\

"SorR,SorR"

271 O

NH

5

RorS

272
Z Ni

NH

5

o

SorR

%

CH;  CHF, 4-{L-[4-(-{[4-

(difluoromethyl)pyrimidin-

2-yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-

yl]ethyl }pyrrolidin-2-one

CH, CHF, 4-{1-[4-3-{[4-

(difluoromethyl)pyrimidin-

2-yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-

yl]ethyl }pyrrolidin-2-one

CH, CHF, 4-{1-[4-3-{[4-

(difluoromethyl)pyrimidin-

2-yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-

yl]ethyl }pyrrolidin-2-one

CH, CHF, 3-{[4-(3-{[4

(difluoromethyl)pyrimidin-

2-yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-

ylmethyl}pyrrolidine-2,5-

dione

CH; CHF, 4-{[4-(3-{[4-

(difluoromethyl)pyrimidin-

2-yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-

yljmethyl}pyridin-2(1H)-

one

CH; CHF, 3-{[4-(3-{[4-

(difluoromethyl)pyrimidin-

2-yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-

ylmethyl}pyrrolidine-2,5-

dione

413.2

413.2

413.2

413.2

409.2

413.2

413

413

413

413

409

413

Free
Base

Free
Base

Free
Base

TFA
Salt

Free
Base

TFA
Salt
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TABLE 2B-continued

R!
\
N.
/
SO "
\ N N
@
N ™
R? R3
Ex [M+H]" [M+H]*
No. R! R? R3 Chemical Name Cale’d Found Form
2.74 0 CH, CHF, 5-{[4-(-{[ 415.1 415 Free

(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-

O%
NH methylphenyl)-1H-
pyrazol-1-ylJmethyl}-1,3-
oxazolidine-2,4-dione

¢}
RorS
2.75 0 CH, CHF, 5-{[4-(-{[ 415.1 415 Free
(difluoromethyl)pyrimidin- Base
0 2-yl]amino}-5-
NH methylphenyl)-1H-
pyrazol-1-ylJmethyl}-1,3-
oxazolidine-2,4-dione
¢}
SorR

2.76% 0 CH, CHF, 4-{[4-(3-{[4 4132 413 TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino}-5-
methylphenyl)-1H-

NH
pyrazol-1-ylJmethyl}-5-
methylpyrrolidin-2-one
"RorS,RorS"

2774 0 CH, CHF, 4-{[4-(3-{[4 413.2 413 Free
(difluoromethyl)pyrimidin- Base
2-yl]amino}-5-

NH methylphenyl)-1H-
pyrazol-1-ylJmethyl}-4-
methylpyrrolidin-2-one
RorS
2.78 CH, CHF, 6-{[4-(3-{[ 4152 415 Free
NH (difluoromethyl)pyrimidin- Base
2-yl]amino}-5-
methylphenyl)-1H-
O O pyrazol-1-ylJmethyl}-1,3-
oxazinan-2-one
RorS

2.794 0 CH, CHF, 4-{[4-(3-{[4 4132 413 TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino}-5-

NH methylphenyl)-1H-

pyrazol-1-ylJmethyl}-5-
methylpyrrolidin-2-one

"RorS,SorR"
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TABLE 2B-continued

/\7ci

Ex M+H" [M+H]"*"
No. R! R? R3 Chemical Name Cale’d Found Form

2.80* 0 CH,  CHF, 4-{[4-(-{[4 41322 413 TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino}-5-

NH methylphenyl)-1H-
pyrazol-1-ylJmethyl}-4-
methylpyrrolidin-2-one

SorR

2.81 CH, CHF, 6-{[4-(3-{[4- 415.2 415 Free
NH (difluoromethyl)pyrimidin- Base
2-yl]amino}-5-
methylphenyl)-1H-
O O pyrazol-1-ylJmethyl}-1,3-

oxazinan-2-one
SorR

2.82 CH, CHF,  N-{3-[1-(2-aminoethyl)- 345.2 345 Free
1H-pyrazol-4-yl]-5- Base
methylphenyl}-4-

(difluoromethyl)pyrimidin-

2-amine

NH,

CH, CHF, 4-(diftuoromethyl)-N-(3- 401.2 401 Free

O/ﬁ methyl-5-{1-[(2S)- Base
morpholin-2-ylmethyl]-
e"i)\/ NH 1H-pyrazol-4-
yl}phenyl)pyrimidin-2-
S

amine

2.84 CH, CHF, 4-(diftuoromethyl)-N-(3- 401.2 401 Free
methyl-5-{1-[(2R)- Base

O
morpholin-2-ylmethyl]-
- NH
eﬂ{\\\\o k/ 1H-pyrazol-4-
R

yl}phenyl)pyrimidin-2-

amine

2.85° CH, CHF,  N-{3-[1-(2-amino-2- 373.2 373 Free
methylpropyl)-1H-pyrazol- Base
NI 4-yl]-5-methylphenyl}-4-
2 (difluoromethyl)pyrimidin-

2-amine

Footnotes:

3Example Nos. 2.67-2.70 used the method described in Preparative Example 6.6 - Methoxybenzyl or Dimethoxybenzyl Deprotection as the ultimate synthetic step
4Example Nos. 2.76,2.77, 2.79, and 2.80, aand 2.85 used the method described in Preparative Example 6.9 - Benzyl deprotection as the ultimate synthetic step
5Example No. 2.85 - OMs used as starting material
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220

R2

=
3
=
S,
Z
~
Z

R3

R? R?

M+ H]*
R4 Chemical Name Cale’d

M + H]*
Found

Form

2.88

2.89

291

2.93

2.94

2.95

2.96

2.97

2.98

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

OCH,

CH,

CH,

OCH,

CF, (28)-2-methyl-3-[4-(3-{[4- 394.1
(trifluoromethyl)pyrimidin-
2-yl]amino}phenyl)-1H-
pyrazol-1-yl]propane-1,2-diol

C(H)(OH)CH; (28)-3-[4-(3-{[4-(1- 384.2
RorS hydroxyethyl)pyrimidin-2-
yl]amino}-5-
methylphenyl)-1H-pyrazol-
1-yl]-2-methylpropane-1,2-diol
OCHj,3 (29)-3-(4-{3-[(4- 370.2
methoxypyrimidin-2-
ylamino]-5-
methylphenyl}-1H-pyrazol-
1-y1)-2-methylpropane-1,2-diol
F (28)-3-(4-{3-[(5-fluoro-4- 388.2
methoxypyrimidin-2-
ylamino]-5-
methylphenyl}-1H-pyrazol-
1-y1)-2-methylpropane-1,2-diol
c-propyl  (28)-3-(4-{3-[(4- 380.2
cyclopropylpyrimidin-2-
ylamino]-5-
methylphenyl}-1H-pyrazol-
1-y1)-2-methylpropane-1,2-diol

CF, (28)-3-[4-(3-fluoro-5-{[4- 412.1
(trifluoromethyl)pyrimidin-
2-yl]amino}phenyl)-1H-
pyrazol-1-yl]-2-
methylpropane-1,2-diol

CHF, (29)-3-[4-(3-{[4- 376.2
(difluoromethyl)pyrimidin-
2-yl]amino}phenyl)-1H-
pyrazol-1-yl]-2-
methylpropane-1,2-diol

C(H)(OH)CH; (28)-3-[4-(3-{[4-(1- 370.2

RorS hydroxyethyl)pyrimidin-2-
yl]amino }phenyl)-1H-
pyrazol-1-yl]-2-
methylpropane-1,2-diol
F (28)-3-(4-{3-[(5-fluoro-4- 372.2

methylpyrimidin-2-
ylamino]-5-
methylphenyl}-1H-pyrazol-
1-y1)-2-methylpropane-1,2-diol

CH;, (28)-2-methyl-3-(4-{3-[(4- 340.2
methylpyrimidin-2-
yl)amino]phenyl}-1H-
pyrazol-1-yl)propane-1,2-diol

OC(H)(CHj3), (2S)-2-methyl-3-[4-(3- 398.2
methyl-5-{[4-(1-
methylethoxy)pyrimidin-2-
yl]amino }phenyl)-1H-
pyrazol-1-yl]propane-1,2-diol

Cl (28)-3-(4-{3-[(5-chloro-4- 388.2
methylpyrimidin-2-
ylamino]-5-
methylphenyl}-1H-pyrazol-
1-y1)-2-methylpropane-1,2-diol

Cl (28)-3-(4-{3-[(5-chloro-4- 404.1
methoxypyrimidin-2-
ylamino]-5-
methylphenyl}-1H-pyrazol-
1-y1)-2-methylpropane-1,2-diol

394

384

370

388

380

412

376

370

372

340

398

388

404

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

Free
Base

Free
Base

Free
Base

Free
Base

Free
Base

Free
Base

Free
Base
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Example 3.1

Preparation of 3-methyl-5-{[4-(3-methyl-5-{[4-(trif-
luoromethyl)pyrimidin-2-yl]amino } phenyl)-1H-
pyrazol-1-yllmethyl}-1,3-0xazolidin-2-one (early
eluting enantiomer)

Step 1:
N-[3-Methyl-5-(1H-pyrazol-4-yl)phenyl]-4-(trifluorom-

ethyl)pyrimidin-2-amine (100 mg, 0.31 mmol), 5-(chlorom-
ethyl)-3-methyl-1,3-oxazolidin-2-one (56.2 mg, 0.38 mmol),
and cesium carbonate (122 mg, 0.38 mmol) were dissolved in
DMA (1 mL). The mixture was then heated by microwave
irradiation to 140° C. for 1.5 hours. Additional 5-(chlorom-
ethyl)-3-methyl-1,3-oxazolidin-2-one (30 mg, 0.19 mmol)
was added and the mixture heated by microwave irradiation to
140° C. for 30 minutes. The reaction was cooled to room

10

15

20

25

30

222

temperature, diluted with water (3 mL.) and ACN (3 mL) then
filtered through a syringe filter and concentrated under
reduced pressure. The residue was purified by reverse phase
preparative HPLC (45 to 80% ACN/water with 0.1% TFA
modifier). The free base was liberated using PL-HCOj; car-
tridges (Stratospheres™, 0.9 mmol) and lyophilized to afford
racemic 3-methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-ylmethyl}-1,
3-oxazolidin-2-one. MS ESI calcd. for C, H,,F;NO,
[M+H]* 433. found 433. 'H NMR (500 MHz, DMSO-d,) 8
10.12 (s, 1H), 8.80 (d, J=3.9 Hz, 1H), 8.04 (s, 1H), 7.82 (s,
1H), 7.80 (s, 1H), 7.35 (s, 1H), 7.24 (d, J=3.4 Hz, 1H), 7.06 (s,
1H), 4.90-4.79 (m, 1H), 4.45-4.32 (m, 2H), 3.65 (t,J=8.9 Hz,
1H), 3.40 (dd, J=6.2, 9.0, 1H), 2.68 (s, 3H), 2.29 (s, 3H).
Step 2:

3-Methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-
oxazolidin-2-one (29.3 mg, 0.07 mmol) enantiomers were
separated by chiral super critical fluid chromatography (IC-H
2.1x25 cm, 5 uM, mobile phase: 35% to 65% 2-propanol in
CO,, flow rate: 70 mL/min, 7 min run time) to afford —-3-me-
thyl-5-{[4-(3-methyl-5-{[4-(trifluvoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yllmethyl}-1,3-oxazoli-
din-2-one (early eluting enantiomer) as a white solid. MS ESI
calcd. for C,oH, FaN4O, [M+H]* 433. found 433. 'H NMR
(500 MHz, DMSO-d,) 6 10.13 (s, 1H), 8.80 (d, J=4.9, 1H),
8.04 (s, 1H), 7.82 (s, 1H), 7.80 (s, 1H), 7.35 (s, 1H), 7.24 (d,
J=4.9Hz, 1H), 7.06 (s, 1H), 4.95-4.76 (m, 1H), 4.46-4.33 (m,
2H), 3.65 (t,J=8.9, 1H), 3.37 (dd, J=6.2, 9.0 Hz, 1H), 2.68 (s,
3H), 2.32 (s, 3H).

The following compounds in Tables 3A-3C were prepared
according to the method described for Example 3.

TABLE 3A
Ie
Rl
\N Rlb
g
\ yb! § N
7 =
Rla ¥ 5 | ¥ . |
& NP
R? R?

Te [RI“=R¥=R*=H;Y*!' =Y?? = CH; Y*' = N]

M+H]" [M+H]*
Ex. R! R? R3 Chemical Name Caled Found
3.2 CH,CH(OH)CH,CN CH, CF, (3R)-3-hydroxy-4-[4-(3- 403 403
R methyl-5-{[4-
formate salt, TFA salt (trifluoromethyl)-
pyrimidin-2-
yl]amino }phenyl)-1H-
pyrazol-1-yl]-butanenitrile
33 (CH,),CONH, CH, CF, 3-[4-(3-methyl-5-{[4- 391 391
free base, formate salt (trifluoromethyl)-
pyrimidin-2-yl]aminol-
phenyl)-1H-pyrazol-1-yl]-
propanamide
34 CH,CH(OH)CH,CN CH;, CF, (2r)-2-methyl-3-[4-(3- 392 392
R methyl-5-{[4-
formate salt (trifluoromethyl)-
pyrimidin-2-yl]-
amino }phenyl)-1H-
pyrazol-1-yl]-propan-1-ol
35 CH,CH(OH)CH,CN CH, CF, (2s)-2-methyl-3-[4-(3- 392 392
S methyl-5-{[4-

formate salt

(trifluoromethyl)-
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TABLE 3A-continued

Ie
15
N R

bl H
Y N N
“T T
Rla N | . |
Y& Y& »
R? R?
e [R¥=RY=R'=H; Y*' =Y? =CH; Y*' =N]

M+HY M+H*
Ex. R! R? R3 Chemical Name Cale’d Found

pyrimidin-2-ylJamino}-
phenyl)-1H-pyrazol-1-yl]-

propan-1-ol
3.6 0 CH, CF, 1-{3-[4-(3-methyl-5-{[4- 446 446
(trifluoro-
methyl)pyrimidin-2-
N NH yl]amino}-phenyl)-1H-
\ / pyrazol-1-yl]-
propyl}imidazolidin-2-one
formate salt
3.7 0 CH, CF, N-(3-{1-[2-(4 488 488
acetylpiperazin-1-yl)-2-
//\N oxoethyl]-1H-pyrazol-4-
N yl}-5-methylphenyl)-4-
(trifluoromethyl)-
pyrimidin-2-amine
O
formate salt
3.8 CH,CONHt-butyl CH, CF, N-tert-butyl-2-[4-(3- 433 433
formate salt methyl-5-{[4-
(trifluoromethyl)pyrimidin-
2-yl]amino }-phenyl)-1H-
pyrazol-1-yllacetamide
3.9 CH, CF, N-{3-[1-(1,4-dioxan-2- 420 420
O ylmethyl)-1H-pyrazol-4-
yl]-5-methyl-phenyl}-4-
(trifluoro-
o methyl)pyrimidin-2-amine
racemic
formate salt
3.10 _0 CH, CF, N-(3-methyl-5-{1-[(5- 416 416
N methyl-1,2,4-oxadiazol-3-
| / yDmethyl]-1H-pyrazol-4-
N yl}phenyl)-4-
(trifluoromethyl)-
pyrimidin-2-amine
formate salt
3.11 o CH, CF, N-(3-{1-[2-(4,4-dimethyl- 461 461

1,3-oxazolidin-3-yl)-2-
oxoethyl]-1H-pyrazol-4-
N yl}-5-methylphenyl)-4-
(trifluoromethyl)pyrimidin-
4 2-amine
O

formate salt
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TABLE 3A-continued
Ie
Rl
\ 15
N R
g
\ Y2 { N
=z 7
Rla | |
2 1
Y& Y& o
R? R?
le [R1“=R¥=R*=H;Y*' =Y*?2 = CH; Y*! =N]
M+H" [M+H]"
Ex. R! R? R? Chemical Name Calc’d Found
3.12 0 CH, CF, N-(2-methoxy-1,1- 463 463
dimethylethyl)-2-[4-(3-
(0} methyl-5-{[4-
N ~ (trifluoromethyl)pyrimidin-
H 2-yl]amino }phenyl)-1H-
formate salt pyrazol-1-yllacetamide
3.13 CH, CF, N-(3-{1-[2-(3,3- 475 475
dimethylmorpholin-4-yl)-
2-oxoethyl]-1H-pyrazol-4-
yl}-5-methylphenyl)-4-
o) (trifluoromethyl)pyrimidin-
2-amine
N
>
formate salt
3.14 CH, CF, N-[3-(1-{2-[(31,55)-3,5- 475 475
dimethyl-morpholin-4-yl]-
2-oxoethyl}-1H-pyrazol-4-
y1)-5-methylphenyl]-4-
(trifluoromethyl)-
N pyrimidin-2-amine
O\/k 0
RS
formate salt
3.15 2 CH, CF, N-[3-(1-{2-[(31,51)-3,5- 475 475
o =, dimethylmorpholin-4-yl]-
/ \ 2-oxoethyl}-1H-pyrazol-4-
N 0 y1)-5-methylphenyl]-4-
(trifluoromethyl)-
pyrimidin-2-amine
RR
formate salt
3.16 —(CH,),NHCONH, CH, CF, 1-{2-[4-(3-methyl-5-{[4- 406 406
formate salt (trifluoromethyl)-
pyrimidin-2-yl]-
amino }phenyl)-1H-
pyrazol-1-yl]ethyl}urea
3.17 0 CH, CF, 3-[4-(3-methyl-5-{[4- 404 404

racemic
formate salt

(trifluoromethyl)pyrimidin-
2-yl]amino }-phenyl)-1H-
pyrazol-1-yl]dihydrofuran-
2(3h)-one
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Ex.

227 228
TABLE 3A-continued
Ie
Rl
\N Rlb
N/
\ Y. ] N
Z =
Rla v ) ¥ . |
§ A
R3

le [R' =R =R*=H;Y*' =Y’ = CH; Y*' = N]

R2

R3

M+HY M+H*
Chemical Name Cale’d Found

3.18

3.19

3.22

3.23

3.24

3.25

3.26

racemic
formate salt

—(CH,),0(CH,),0OH
formate salt

—(CH,);NH,
formate salt

—CH,e-propyl
formate salt

—CH,C(O)CH;
formate salt

—CH,CH(OCH,CH,),
formate salt

N—N
”Ju )\
O
formate salt
N—N
M PN
O
formate salt

MN
L]

formate salt

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH,

CF,

CF,

CF,

CF,

CF,

CF,

CF,

CF,

CF,

N-{3-methyl-5-[1-(oxetan- 390 390
2-ylmethyl)-1H-pyrazol-4-
yl]-pheny!}-4-(trifluoro-
methyl)-pyrimidin-2-amine

2-{2-[4-(3-methyl-5-{[4- 408 408
(trifluoromethyl)-

pyrimidin-2-yl]-

amino }phenyl)-1H-

pyrazol-1-

yl]ethoxyl! ethanol

N-{3-[1-(3-aminopropyl)- 377 377
1H-pyrazol-4-yl]-5-

methylphenyl}-4-

(trifluoromethyl)pyrimidin-

2-amine

N-{3-[1- 374 374
(cyclopropylmethyl)-1H-

pyrazol-4-yl]-5-

methylphenyl}-4-

(trifluoromethyl)pyrimidin-

2-amine

1-[4-(3-methyl-5-{[4- 376 376
(trifluoromethyl)pyrimidin-

2-yl]amino }phenyl)-1H-
pyrazol-1-yl]propan-2-one

N-{3-[1-(2,2- 436 436
diethoxyethyl)-1H-

pyrazol-4-yl]-5-

methylphenyl}-4-

(trifluoromethyl)pyrimidin-

2-amine

N-(3-methyl-5-{1-[(5- 416 416
methyl-1,3,4-oxadiazol-2-
yDmethyl]-1H-pyrazol-4-

yl}phenyl)-4-

(trifluoromethyl)pyrimidin-

2-amine

N-(3-methyl-5-{1-[(3- 415 415
methylisoxazol-5-

yDmethyl]-1H-pyrazol-4-

yl}phenyl)-4-

(trifluoromethyl)-

pyrimidin-2-amine

N-{3-[1-(2-azetidin-1-yl-2- 417 417
oxoethyl)-1H-pyrazol-4-

yl]-5-methylphenyl}-4-
(trifluoromethyl)pyrimidin-

2-amine
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TABLE 3A-continued
Ie
Rl
\N Rlb
/
N

Yb 1
N

Rr2

N v
T T
Rla | . |
Y

R#

R3

e [R¥=RY=R'=H; Y*' =Y? =CH; Y*' =N]

M+ H" [M+H]*

Ex. R! R? R? Chemical Name Calc’d Found
3.27 0 CH, CF, N-{3-methyl-5-[1-(2-oxo0- 431 431
2-pyrrolidin-1-ylethyl)-1H-
pyrazol-4-yl]phenyl}-4-
N (trifluoromethyl)pyrimidin-
2-amine
formate salt
3.28 - CH, CF, methyl 2-[4-(3-methyl-5- 420 420
{[4-(trifluoromethyl)
pyrimidin-2-ylJamino}-
phenyl)-1H-
(@] pyrazol-1-yl]butanoate
racemic
formate salt
3.29 ~0 CH, CF, methyl 2-[4-[3-methyl-5- 406 406
{[4-(trifluoromethyl)-
pyrimidin-2-ylJamino}-
phenyl)-1H-pyrazol-1-
0 yl]propanoate
racemic
formate salt
3.30 CH, CF, ethyl 2-[4-(3-methyl-5-{[4- 420 420
\ (trifluoromethyl)-
e} Ly
pyrimidin-2-
yl]amino }phenyl)-1H-
pyrazol-1-yl]propanoate
O
racemic
formate salt
3.31 —(CH,),0H CH, CF, 3-[4-(3-methyl-5-{[4- 378 378
formate salt (trifluoromethyl)pyrimidin-
2-yl]amino }-phenyl)-1H-
pyrazol-1-yl]propan-1-ol
3.32 N-{3-methyl-5-[1- 412 412

CH, CF,
%
N
=
N -

formate salt

(pyridazin-4-ylmethyl)-
1H-pyrazol-4-yl]phenyl }-
4-(trifluoromethyl)
pyrimidin-2-amine
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TABLE 3A-continued

Ie

Rl

\ 15

N R

/
SO "

\ NER N N

7z =
Rl a ) | . |
Y& YL »
R? R?

le [R¥=R!"’=R*=H; Y"!' =Y*? = CH; Y*! = N]
M+H* [M+H"

Ex. R! R? R3 Chemical Name Calc’d Found
3.33 i o CH, CF,4 5-{[4-(3-methyl-5-{[4- 419 419
(trifluoromethyl)pyrimidin-
2-yl]amino }-phenyl)-1H-
0O pyrazol-1-yl]methyl}-1,3-

oxazolidin-2-one

formate salt

3.346 CH, CF, 2-[4-(3-methyl-5-{[4- 406 406
(trifluoromethyl)pyrimidin-
2-yl]amino }-phenyl)-1H-
[e] pyrazol-1-yl]butanoic acid

OH

racemic
formate salt

3.356 CH, CF, 2-[4-(3-methyl-5-{[4- 392 392
(trifluoromethyl)pyrimidin-
2-yl]amino }-phenyl)-1H-

% pyrazol-1-yl]propanoic
acid
OH
racemic
free base
3.367 —(CH,),OH CH, CF, 2-[4-(3-methyl-5-{[4- 364 364
formate salt (trifluoromethyl)-
pyrimidin-2-ylJamino}-
phenyl)-1H-pyrazol-1-
yl]ethanol
3.37 —CH,CONH, CH, CF, 2-[4-(3-methyl-5-{[4- 377 377
free base (trifluoromethyl)pyrimidin-
formate salt 2-yl]amino }-phenyl)-1H-
pyrazol-1-yllacetamide
3.38% —(CH,),CONH, CH; —O(CH,),OH 3-[4-(3-{[4-(2- 383 383
formate salt hydroxyethoxy)pyrimidin-
2-ylJamino }-5-
methylphenyl)-1H-
pyrazol-1-yl]propanamide
3.39 —CH,SO,NH, CH, CF, 1-[4-(3-methyl-5-{[4- 413 413
free base (trifluoromethyl)pyrimidin-
2-yl]amino }-phenyl)-1H-
pyrazol-1-yllmethane-
sulfonamide
3.40 —(CH,),CONH, CH, OCHj,3 3-(4-{3-[(4- 353 353
free base methoxypyrimidin-2-
yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-yl)propanamide
3.41 —CH,CH(OH)CH,OH CH, CF, (2R)-3-[4-(3-methyl-5-{[4- 394 394
R (trifluoromethyl)pyrimidin-
free base 2-yl]amino }-phenyl)-1H-

pyrazol-1-yl]propane-1,2-
diol
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TABLE 3A-continued
Ie
Rl
\N Rlb
g
\ Yol § N
=z Y
Rla v ) | ¥ . |
& AN
R? R?

le [R' =R =R*=H;Y*' =Y’ = CH; Y*' = N]
M+H]" [M+H]*

Ex. R! R? R3 Chemical Name Calc’d Found
3.42 — CH,CH(OH)CH,OH CH, CF, (25)-3-[4-(3-methyl-5-{[4- 394 394
S (trifluoromethyl)pyrimidin-
free base 2-yl]amino }phenyl)-1H-
pyrazol-1-yl]propane-1,2-
diol
3.43 — CH,CH(OH)CF, CH, CF, 1,1,1-trifluoro-3-[4-(3- 432 432
Tacemic methyl-5-{[4-
free base (trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-
pyrazol-1-yl]propan-2-ol
3.44 — CH,CH(OH)CF, CH, CF, 1,1,1-trifluoro-3-[4-(3- 432 432
chiral-Ror S methyl-5-{[4-
free base (trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-
pyrazol-1-yl]propan-2-ol
3.45 — CH,CH(OH)CF, CH, CF, 1,1,1-trifluoro-3-[4-(3- 432 432
chiral-S or R methyl-5-{[4-
free base (trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-
pyrazol-1-yl]propan-2-ol
3.46 CH, CF, (3-methyl-5-{[4-(3-methyl- 433 433
5-{14-
m,, (trifluoromethyl)pyrimidin-
. 2-yl]amino }-phenyl)-1H-
|/\N/ pyrazol-1-yl]methyl}-1,3-
O oxazolidin-2-one
6}
chiral-R OR S
(late eluting peak)
free base
3.47 — CH,CH(OH)CH,CN CH, CF, (3S)-3-hydroxy-4-[4-(3- 403 403
S methyl-5-{[4-
TFA salt (trifluoromethyl)pyrimidin-
2-yl]amino }-phenyl)-1H-
pyrazol-1-yl]butanenitrile
3.48 — CH,CH,SO,CH, CH, CF, N-(3-methyl-5-{1-[2- 426 46
TFA salt (methylsulfonyl)ethyl]-1H-
pyrazol-4-yl}phenyl)-4-
(trifluoromethyl)pyrimidin-
2-amine
3.49 —(CH,);CO,CH, CH, CF, methyl 4-[4-(3-methyl-5- 420 420
free base {[4-(trifluoromethyl)-
pyrimidin-2-ylJamino}-
phenyl)-1H-pyrazol-1-
yl]butanoate
3.508 —(CH,),CO,H CH, CF, 4-[4-(3-methyl-5-{[4- 406 406
free base (trifluoromethyl)-

pyrimidin-2-ylJamino}-
phenyl)-1H-pyrazol-1-
yl]butanoic acid
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TABLE 3A-continued

Ie

Rl

\ 15

N R

/
SO "

\ NER N N

7z =
Rl a ) | . |
Y& YL »
R? R?

le [R¥=R!"’=R*=H; Y"!' =Y*? = CH; Y*! = N]
M+H* [M+H"

Ex. R! R? R3 Chemical Name Cale’d Found
3.51 CH, CF, 4-[4-(3-methyl-5-{[4- 494 494
(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-
pyrazol-1-yl]-1,2,3,4-
tetrahydronaphthalene-1-
carboxylic acid
HO O
racemlic
TFA salt
3.52 CH; CF, methyl 4-[4-(3-methyl-5- 508 508
{[4-(trifluoromethyl)
pyrimidin-2-ylJamino}-
phenyl)-1H-pyrazol-1-
yl}-1,2,3,4-
tetrahydronaphthalene-1-
carboxylate
o 0
racemlic
TFA salt
3.53 HO OH CH, CF, 4-{1-hydroxy-2-[4-(3- 484 484
methyl-5-{[4-
(trifluoromethyl)pyrimidin-
0 2-yl]amino }-phenyl)-1H-
pyrazol-1-yl]ethyl}benzoic
acid
racemic
TFA salt
3.54 CF, methyl 4-{1-hydroxy-2-[4- 498 498

(3-methyl-5-{[4-

\ CH,
HO, 0 (trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-
pyrazol-1-
0 yl]ethyl}benzoate

racemic

TFA salt
3.55 (0] CH;, CF, N-{3-[1-(1,4- 460 460
dioxaspiro[4.5]dec-8-y1)-
1H-pyrazol-4-yl]-5-
(0} methylphenyl}-4-
(trifluoromethyl)pyrimidin-
2-amine
free base
3.56 —CH(CH;)CH,CONH, CH, CF, 3-[4-(3-methyl-5-{[4- 405 405
TFA salt (trifluoromethyl)pyrimidin-

2-yl]amino }phenyl)-1H-
pyrazol-1-yl]butanamide
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TABLE 3A-continued
Ie
Rl
15
N R
/
g .
\ N N
“T T
Rla | . |
2
Y& YL »
R3
le [R¥=R!"’=R*=H; Y"!' =Y*? = CH; Y*! = N]
M+H" [M+H]"
Ex. R! R? R3 Chemical Name Cale’d Found
3.57 CH, CF, tert-butyl 4-[4-(3-methyl- 503 503
5-{[4-(trifluoromethyl)
pyrimidin-2-ylJamino}-
o) phenyl)-1H-pyrazol-1-yl]
piperidine-1-carboxylate
N
6}
free base
3.58° — CH(CH,CH,OH)CO,H CH, CF, 4-hydroxy-2-[4-(3-methyl- 422 422
Tacemic 5-{[4-(trifluoromethyl)-
formate salt pyrimidin-2-
yl]amino }phenyl)-1H-
pyrazol-1-yl]butanoic acid
TABLE 3B
Ie
Rl
\ 15
N R
/
N | b1 2!
\ Y N N
= “
Rla 5 | . |
Y\ YEL »
R? R?
Te [R¥=RY=R*=H; Y*' = N; Y??2 =Y*! = CH]
Ex. M+H* [M+H]"
No. R! R2 R®  Chemical Name Cale’d Found
3.59 —C(0O)CH,OCH; CH, CF;  6-[1-(methoxyacetyl)- 392 392
free base 1H-pyrazol-4-yl]-4-
methyl-N-[4-
(trifluoromethyl)-
pyridin-2-yl]pyridin-2-
amine
3.60 —(CH,),0H CH, CF;  3-[4-(4-methyl-6-{[4- 378 378
formate salt (trifluoro-
methyl)pyridin-2-
yl]amino }pyridin-2-
yl)-1H-pyrazol-1-
yl]propan-1-ol
3.61 —CH,CH,CONH, cH, CF,  3-[4-(4-methyl-6-{[4- 391 391
free base, (trifluoro-
formate salt methyl)pyridin-2-
yl]amino }pyridin-2-
yl)-1H-pyrazol-1-
yl]propanamide
3.62 — CH,CONH, CH, CF;  2-[4-(4-methyl-6-{[4- 377 377

formate salt

(trifluoro-

methyl)pyridin-2-
yl]amino }pyridin-2-
yl)-1H-pyrazol-1-

yllacetamide
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TABLE 3B-continued

Ie
R!
\N RI®
/
N -
\ AEY N N
'y
Rla ) | . |
Y& Y »
R? R?
le[R'=R"¥=R*=H; Y*' = N; Y =Y*! = CH]
Ex. M+H]" [M+H]"
No. R! R2 R®  Chemical Name Calc’d Found
3.63 O, CH,3 CF;  1-{3-[4-(4-methyl-6- 446 446
{[4-(trifluoro-
N methyl)pyridin-2-
N yl]amino }pyridin-2-

yl)-1H-pyrazol-1-
yl]propyl}imidazolidin-

formate salt 2-one

3.64 CH;, CF;  6-[1-(1,4-dioxan-2- 420 420
ylmethyl)-1H-pyrazol-
@) 4-yl]-4-methyl-N-[4-
(trifluoromethyl)pyridin-
2-yl]pyridin-2-
amine
6}
racemic
formate salt

3.65 CH; CF; N-(2-methoxy-1,1- 463 463

e}
dimethylethyl)-2-[4-
O (4-methyl-6-{[4-
g ~ (trifluoromethyl)pyridin-

2-yl]amino }-
pyridin-2-yl)-1H-
pyrazol-1-yl]-
acetamide

formate salt

3.66 0 CH, CF;  6-(1-{2-[(3R,55)-3,5- 475 475
dimethylmorpholin-4-
yl]-2-oxoethyl}-1H-
pyrazol-4-yl)-4-

N
o] methyl-N-[4-
(trifluoromethyl)pyridin-
2-yl]pyridin-2-
R,S

amine
formate salt
3.67 CH;, CF; 4-methyl-6-[1-(3- 447 447
//\ morpholin-4-
O
ylpropyl)-1H-pyrazol-
N\J 4oyl]-N-[4-
(trifluoromethyl)-
pyridin-2-yl]pyridin-2-
amine

3.68 CH;, CF; 4-methyl-6-[1- 390 390
(oxetan-2-ylmethyl)-
1H-pyrazol-4-yl]-N-
O [4-(trifluoromethyl)-

pyridin-2-yl]pyridin-2-
amine

formate salt

racemic
formate salt

3.69 —(CH,),0(CH,),0H cH, CF,  2-{2-[4-(4-methyl-6- 408 408
formate salt {[4-(trifluoromethyl)-
pyridin-2-yl]amino}-
pyridin-2-yl)-1H-
pyrazol-1-yl]-
ethoxy }ethanol
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TABLE 3B-continued

242

Ex.
No. R!

\ | NEQ

Rla |

N

Rr2

pdan)

N

R3

R4

Ie [R'=R"”=R*=H; Y*' =N; Y =Y°! = CH]

R2

R3

[M +H]*

Chemical Name Cale’d

Ie

M + H]"
Found

3.70 —(CH,);NH,
formate salt

3.71 —CH,e-propyl

3.72 —CH,CH(OCH,CH3),
formate salt

3.73 i-propyl
formate salt

3.7410 —CH,CH,OH

free base

3.75

HO

o

racemlic
TFA salt

3.76

H;CO 0

racemlic
TFA salt

cH,

cH,

cH,

CH,

cH,

CH,

cH,

CF,

CF,

CF,

CF,

CF,

CF,

CF,

6-[1-(3-aminopropyl)- 377
1H-pyrazol-4-yl]-4-

methyl-N-[4-

(trifluoromethyl)-
pyridin-2-yl]pyridin-2-

amine

6-[1-(cyclopropyl- 374
methyl)-1H-pyrazol-4-
yl]-4-methyl-N-[4-
(trifluoromethyl)pyridin-
2-yl]pyridin-2-

amine

6-[1-(2,2-diethoxyethyl)- 436
1H-pyrazol-4-yl]-4-

methyl-N-[4-
(trifluoromethyl)pyridin-
2-yl]pyridin-2-

amine

4-methyl-6-[1-(1- 362
methylethyl)-1H-
pyrazol-4-yl]-N-[4-
(trifluoromethyl)pyridin-
2-yl]pyridin-2-

amine

2-[4-(4-methyl-6-{[4- 364
(trifluoro-

methyl)pyridin-2-

yl]amino }pyridin-2-
yl)-1H-pyrazol-1-

yl]ethanol

4-[4-(4-methyl-6-{[4- 494
(trifluoro-

methyl)pyridin-2-

yl]amino }pyridin-2-
yl)-1H-pyrazol-1-yl]-

1,2,3 A-tetrahydro-

naphthalene-1-

carboxylic acid

methyl 4-[4-(4- 508
methyl-6-{[4-
(trifluoromethyl)pyridin-
2-yl]amino }-

pyridin-2-yl)-1H-
pyrazol-1-yl]-1,2,3,4-

tetrahydro-

naphthalene-1-

carboxylate

377

374

436

362

364

494

508
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TABLE 3B-continued

244

Ex.
No.

15
N R
Ybl
Y”\

Rr2

H
N N
“T T
Rla | .
Y\

R3

Ie [R'=R"”=R*=H; Y*' =N; Y =Y°! = CH]

R! R?

R3

[M +H]*

Chemical Name Cale’d

Ie

M + H]"
Found

3.77

3.78

3.80

HO CH,

OH

racemic

TFA salt

HO CH,

racemic

TFA salt

free base

Hs

CH,CN cH,

free base

CF,

CF,

CF,

CF,

4-{1-hydroxy-2-[4-(4- 484
methyl-6-{[4-
(trifluoromethyl)pyridin-
2-yl]amino }-

pyridin-2-yl)-1H-
pyrazol-1-ylJethyl}-

benzoic acid

methyl 4-{1-hydroxy- 498
2-[4-(4-methyl-6-{[4-
(trifluoromethyl)pyridin-
2-yl]amino }-

pyridin-2-yl)-1H-
pyrazol-1-ylJethyl}-

benzoate

tert-butyl 4-[4-(4- 503
methyl-6-{[4-
(trifluoromethyl)pyridin-
2-yl]amino }-

pyridin-2-yl)-1H-
pyrazol-1-yl]piperidine-
1-carboxylate

[4-(4-methyl-6-{[4- 359
(trifluoromethyl)pyridin-
2-yl]amino }-

pyridin-2-yl)-1H-

pyrazol-1-yl]-

acetonitrile

484

498

503

359

Footnotes:

6Example 3.34,3.35and 3.50, from the corresponding methyl esters, used the method described in Preparative Example 6.1 - ester hydrolysis as the ultimate synthetic

step.

7Example 3.36 used the method described in Preparative Example 6.3 - TBDMS deprotection as the ultimate synthetic step.

8Example 3.38 used the method described in Preparative Example 6.3 - TBS deprotection as the ultimate synthetic step.

9Example 3.58 used 5-bromodihydrofuran-2(3H)-one as a starting material.

10Example 3.74 used the method described in Preparative Example 6.5 - TMS deprotection as the ultimate synthetic step.
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TABLE 3C
Ta(1)
Rl
\
N
/
N -
\ N N
T
N \
R2 R3 or
Ta(2)
Rl
\
N
/
| -
\ N N N
Z | Z
x =
R? R}
Ex. R! [M+H]* [M+H]*
No. (Substructure) R2 R3 Chemical Name Cale’d Found Form
3.81 o] CH,  C(HF, 5-{[4-(6-{|4- 401.2 401 Free Base
(difluoromethyl)pyridin-
o) 2-yl]amino }-4-
NH methylpyridin-2-yl)-1H-
pyrazol-1-ylJmethyl }-
1,3-oxazolidin-2-one
RorS
(a(2))
3.82 0 o CHF,  5-{[4-(6-{[4- 387.1 387 Free Base
(difluoromethyl)pyridin-
1) 2-yl]amino }pyridin-2-yl)-
NH 1H-pyrazol-1-ylJmethyl}-
1,3-oxazolidin-2-one
RorS
(a(2))
3.83 o] CH,  C(HF, 5-{[4-(6-{|4- 401.2 401 Free Base
(difluoromethyl)pyridin-
0 2-yl]amino }-4-
NH methylpyridin-2-yl)-1H-
pyrazol-1-ylJmethyl }-
1,3-oxazolidin-2-one
SorR
(a(2))
3.84 o CHF,  5-{[4-(6-{[4- 387.1 387 Free Base

(difluoromethyl)pyridin-

2-yl]amino }pyridin-2-yl)-
H 1H-pyrazol-1-ylJmethyl}-

1,3-oxazolidin-2-one

5%

SorR
(a(2))
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TABLE 3C-continued

Ta(1)
Rl
\
N
/
N -
\ N N
T
N A
RrR2 R3 or
Ta(2)
Rl
\
N
/
N -
\ N N N
= | “
x x
R? R?
Ex. R! [M+H]* [M+H]"*
No. (Substructure) R2 R3 Chemical Name Cale’d Found Form
3.85 O CH; C(H)(F,)CH, 5-{[4-(6-{[4-(1,1- 415.2 415 Free Base
difluoroethyl)pyridin-2-
0 yl]amino }-4-
NI methylpyridin-2-yl)-1H-
pyrazol-1-ylJmethyl }-
1,3-oxazolidin-2-one
RorS
(a(2))
3.86 o) CH; C(H)(F,)CH, 5-{[4-(6-{[4-(1,1- 415.2 415 Free Base
difluoroethyl)pyridin-2-
0 yl]amino }-4-
NH methylpyridin-2-yl)-1H-
pyrazol-1-ylJmethyl }-
1,3-oxazolidin-2-one
SorR
(a(2))
3.87 0 CH, C(F, 5{1-[4-(6-{[4 415.2 415 Free Base
(difluoromethyl)pyridin-
o 2-yl]amino }-4-
NH methylpyridin-2-yl)-1H-
pyrazol-1-yl]ethyl}-1,3-
oxazolidin-2-one
“RorS,RorS”
(a(2))
3.88 CH;  C(HF, 5-{1-[4-(6-{[4 415.2 415 Free Base

(difluoromethyl)pyridin-
2-yl]amino }-4-

N methylpyridin-2-yl)-1H-
pyrazol-1-yl]ethyl}-1,3-
oxazolidin-2-one

N

“RorS,RorS”
(a(2))
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TABLE 3C-continued

250

R!
(Substructure)

R2

R? R?

Z
Zm
Z

Chemical Name

M+ H]*"
Cale’d

Ta(1)

Ta(2)

[M+H]*"

Found Form

3.90

3.92

H

15N

RorS
(a(1))

H

15N

SorR
(a(1))

o
ZXO

H

“RorS,RorS”
(a(1))

H

5%

RorS
(a(1))

cH,

cH,

cH,

cH,

C(H)F

C(H)F,

C(H)F,

C(H)F,

7-{[4-G-{[4-
(difluoromethyl)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-ylJmethyl }-4-
azaspiro[2.4]heptan-5-one

7-{[4-G-{[4-
(difluoromethyl)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-ylJmethyl }-4-
azaspiro[2.4]heptan-5-one

S-{1-[4--{[4-
(difluoromethyl)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-yl]ethyl}-1,3-
oxazolidin-2-one

7-{[4-G-{[4-
(difluoromethyl)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-ylJmethyl }-
6-oxa-4-
azaspiro[2.4]heptan-5-one

425.2

425.2

415.2

427.2

425 Free Base

425 Free Base

415 TFA Salt

427 Free Base
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TABLE 3C-continued

252

Ex.
No.

R!
(Substructure)

R2

R2

s

Chemical Name

or

M+ H]*"
Cale’d

Ta(1)

Ta(2)

[M +H]*

Found Form

3.93

3.951

3.96

O

.
AL

“RorS,SorR”
(a(1))

O

A

NH

SorR
(a(1))

~
\NH

(a(1))

(a(1))

cH,

cH,

O CH,

CH,

C(H)F

C(H)F

C(H)F

5-{1-[4-(-{[4-

(difluoromethyl)pyrimidin-

2-ylJamino}-5-
methylphenyl)-1H-

pyrazol-1-yl]ethyl}-1,3-

oxazolidin-2-one

7-{[4-G-{[4-

(difluoromethyl)pyrimidin-

2-ylJamino}-5-

methylphenyl)-1H-pyrazol-
1-yl]methyl}-6-oxa-4-
azaspiro[2.4]heptan-5-one

5-{[4-G-{[4-

(difluoromethyl)pyrimidin-

2-ylJamino}-5-

methylphenyl)-1H-pyrazol-

1-yl]methy!}pyridin-
2(1H)-one

CF,

2-yl]amino }phenyl)-

1H-pyrazol-1-ylJmethyl}-

1,3-oxazolidin-2-one

(48)-4-{[4-(3-methyl-5-{[4-
(trifluoromethyl)pyrimidin-

415.2

427.2

409.2

419.1

415 TFA Salt

427 Free Base

409 TFA Salt

419 Free Base
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TABLE 3C-continued
Ta(1)
Rl
\
N
/
N -
\ N N
T
N \
R? R or
Ta(2)
Rl
\
N
/
N -
\ N N N
= | =
x x
R? R?
Ex. R! [M+H]* [M+H]"*
No (Substructure) R2 R3 Chemical Name Cale’d Found Form
3.97 0 CH, CF;  (AR)-4-{[4-(3-methyl-5- 419.1 419 Free Base
{1-
HN % (trifluoromethyl)pyrimidin-
0 2-yl]amino }phenyl)-1H-
pyrazol-1-ylJmethyl }-
1,3-oxazolidin-2-one
4R
(a(1))
3.98 CH;  C(HF, 3-[4-G3-{|4- 372.2 372 Free Base
(difluoromethyl)pyrimidin-
2-ylJamino}-5-
: 0 methylphenyl)-1H-
H pyrazol-1-yl]butan-2-one
single isomer,
early eluting
(a(1))
3.99 (0] CH, CF, 4,4-dimethyl-5-{[4-(3- 447.2 447 Free Base
methyl-5-{[4-
0 (trifluoromethyl)pyrimidin-
NH 2-yl]amino }phenyl)-1H-
pyrazol-1-ylJmethyl }-
1,3-oxazolidin-2-one
single isomer,
early eluting
(a(1))
3.100 O CH; CF; 4,4-dimethyl-5-{[4-(3- 447.2 447 Free Base
methyl-5-{[4-
0 (trifluoromethyl)pyrimidin-
NH 2-yl]amino }phenyl)-1H-

v

single isomer,
late eluting

(Ta(1))

pyrazol-1-ylJmethyl }-1,3-
oxazolidin-2-one
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TABLE 3C-continued

Ta(1)
Rl
\
N
/
g .
\ N N
T
N e
R? R or
Ta(2)
Rl
\
N
/
g .
\ N N N
4 | 7
~ =
R? R}
Ex. R! [M+H]* [M+H]"*
No. (Substructure) R? R3 Chemical Name Cale’d Found Form
3.101 0 CH; C(H)(F,)CH, 5-{[4-(3-{[4-(1,1- 4432 443 Free Base
difluoroethyl)pyrimidin-
o 2-ylJamino}-5-
N methylphenyl)-1H-
) pyrazol-1-ylJmethyl }-4,4-
W dimethyl-1,3-oxazolidin-
2-one
single isomer,
early eluting
(a(1))
3.102 0 CH, C(HF, 5-{4-G-{|4 429.2 429 Free Base
(difluoromethyl)pyrimidin-
0 2-ylJamino}-5-
N methylphenyl)-1H-
. pyrazol-1-ylJmethyl }-4,4-
W dimethyl-1,3-oxazolidin-
2-one
single isomer,
early eluting
(a(1))
3.103 0 CH, C(HF, 5-{4-G-{|4 429.2 429 Free Base
(difluoromethyl)pyrimidin-
0 2-ylJamino}-5-
NH methylphenyl)-1H-
pyrazol-1-ylJmethyl }-4,4-
dimethyl-1,3-oxazolidin-
2-one
single isomer,
late eluting
(a(1))
3.104 0 CH; C(H)(F,)CH, 5-{[4-(3-{[4-(1,1- 4432 443 Free Base

difluoroethyl)pyrimidin-

2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-ylJmethyl }-4,4-
dimethyl-1,3-oxazolidin-

2-one

e}

5

single isomer,
late eluting

(Ta(1))
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TABLE 3C-continued

Ta(l)
Rl
\
N
/
g .
\ N N
T
N \
R2 R3 or
Ta(2)
Rl
\
N
/
g .
\ N N N
Z | Z
= x
R? R?
Ex. R! M+H]" [M+H]*
No. (Substructure) R? R3 Chemical Name Cale’d Found Form
3.105 0 CH, CH;  44-dimethyl-5-[(4-{3- 393.2 393 Free Base
methyl-5-[(4-
o methylpyrimidin-2-
NH ylamino]phenyl}-1H-
. pyrazol-1-yl)methyl]-1,3-
- oxazolidin-2-one
single isomer,
early eluting
(a(1))
3.106 o] CH, CH;  44-dimethyl-5-[(4-{3- 393.2 393 Free Base
methyl-5-[(4-
fo) methylpyrimidin-2-
NH ylamino]phenyl}-1H-
pyrazol-1-yl)methyl]-1,3-
oxazolidin-2-one
single isomer,
late eluting
(a(1))
3.107 O CHj; CF; 5-methyl-4-{[4-(3- 433.2 433 Free Base
methyl-5-{[4-
N (trifluoromethyl)pyrimidin-
0 2-yl]amino }phenyl)-1H-
\\/ pyrazol-1-ylJmethyl }-1,3-
' 4 oxazolidin-2-one
single enantiomer,
derived from chiral
starting material
(a(1))
3.108 CH, C(H)F, 4(difluoromethyl)-N-(3- 396.2 396 TFA Salt
methyl-5-{1-[(2-methyl-
N= 1H-imidazol-5-
NH ylmethyl]-1H-pyrazol-4-
S yl}phenyl)pyrimidin-2-
amine

(a(1))
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TABLE 3C-continued

260

Ex. R!
No. (Substructure) R? R3

R? R?

Chemical Name

M+ H]*"
Cale’d

Ta(1)

Ta(2)

[M+H]*"

Found Form

3.109 CH;  C(H)F,

3.110 CH;  C(H)F,

(a(1))

3111 CH, C(H)F,

(a(1))

3.11212 CH, C(H)F,

OH

8

racemic

(a(1))

3.113 CH;  C(H)F,

single isomer,
late eluting

(Ta(1))

4-(difluoromethyl)-N-(3-
methyl-5-{1-[(4-methyl-
1H-imidazol-5-
yl)methyl]-1H-pyrazol-4-
yl}phenyl)pyrimidin-2-
amine

4-(difluoromethyl)-N-{3-
[1-(1H-imidazol-4-
ylmethyl)-1H-pyrazol-4-
yl]-5-
methylphenyl}pyrimidin-
2-amine

4-(difluoromethyl)-N-(3-
methyl-5-{1-[2-(1H-
pyrazol-4-yl)ethyl]-1H-
pyrazol-4-
yl}phenyl)pyrimidin-2-
amine

3-[4-(3-{[4-
(difluoromethyl)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-pyrazol-
1-yl]propane-1,2-diol

1-[4-(3-{[4-
(difluoromethyl)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-pyrazol-
1-yl]-2-methylbutan-2-ol

396.2

382.2

396.2

376.2

388.2

396 TFA Salt

382 TFA Salt

396 Free Base

376 Free Base

388 Free Base
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TABLE 3C-continued
Ta(1)
Rl
\
N
/
N -
\ N N
T
N A
R2 R3 or
Ta(2)
Rl
\
N
/
N -
\ N N N
= | =
x =
R? R}
Ex. R! [M+H]* [M+H]*
No. (Substructure) R? R3 Chemical Name Cale’d Found Form
3.114 HQ ¢ CH;  C(HF, 1-[4-G-{|4 388.2 388 Free Base
& (difluoromethyl)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-pyrazol-
. . 1-yl]-2-methylbutan-2-ol
single isomer,
early eluting
(a(1))
3.115 O CHj; H 5-({4-[3-methyl-5- 351.2 351 Free Base
(pyrimidin-2-
o) ylamino)phenyl]-1H-
NH pyrazol-1-yl}methyl)-
1,3-oxazolidin-2-one
single isomer,
early eluting
(a(1))
3.116 O CH; H 5-({4-[3-methyl-5- 351.2 351 Free Base
(pyrimidin-2-
0 ylamino)phenyl]-1H-
NH pyrazol-1-yl}methyl)-
1,3-oxazolidin-2-one
single isomer,
late eluting
(a(1))
3.117 O CHj; CF; 5-methyl-5-{[4-(3- 433.2 433 Free Base
methyl-5-{[4-
o (trifluoromethyl)pyrimidin-

NH

single enantiomer,
early eluting

(Ta(1))

2-yl]amino }phenyl)-
1H-pyrazol-1-ylJmethyl}-
1,3-oxazolidin-2-one
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TABLE 3C-continued
Ta(1)
Rl
\
N
/
N -
\ N N
T
N A
R2 R3 or
Ta(2)
Rl
\
N
/
N -
\ N N N
= | =
\ \
R? R}
Ex. R! [M+H]* [M+H]"*
No. (Substructure) R2 R3 Chemical Name Cale’d Found Form
3.118 O CHj; CF; 5-methyl-5-{[4-(3- 433.2 433 Free Base
methyl-5-{[4-
fo) (trifluoromethyl)pyrimidin-
NH 2-yl]amino }phenyl)-1H-
. pyrazol-1-ylJmethyl }-
- 1,3-oxazolidin-2-one
single enantiomer,
late eluting
(a(1))
3.119 O CH, CF, 4-methyl-5-{[4-(3- 433.2 433 Free Base
methyl-5-{[4-
1) (trifluoromethyl)pyrimidin-
NH 2-yl]amino }phenyl)-1H-
pyrazol-1-ylJmethyl }-1,3-
4 oxazolidin-2-one
single isomer,
early eluting
(a(1))
3.120 O CHj; CF; 4-methyl-5-{[4-(3-methyl- 433.2 433 Free Base
5-{[4-
O% (trifluoromethyl)pyrimidin-
NH 2-yl]amino }phenyl)-1H-
\\/ pyrazol-1-ylJmethyl }-1,3-
- 4 oxazolidin-2-one
single isomer,
late eluting
(a(1))
3.121 (0] CH, CH, 5-methyl-5-[(4-{3-methyl- 379.2 379 Free Base
5-[(4-methylpyrimidin-2-
I} ylamino]phenyl}-1H-

NH pyrazol-1-yl)methyl]-1,3-
oxazolidin-2-one

single enantiomer,
early eluting

(Ta(1))



US 9,242,984 B2

265 266
TABLE 3C-continued

Ta(1)
Rl
\
N
/
g .
\ N N
T
N \
R2 R3 or
Ta(2)
Rl
\
N
/
g .
\ N N N
Z | Z
= x
R? R?
Ex. R! [M+H]* [M+H]*
No. (Substructure) R? R3 Chemical Name Cale’d Found Form
3.122 O CHj; CHj; 5-methyl-5-[(4-{3- 379.2 379 Free Base
methyl-5-[(4-
o methylpyrimidin-2-
NH ylamino]phenyl}-1H-
i pyrazol-1-yl)methyl]-
W 1,3-oxazolidin-2-one
single enantiomer,
late eluting
(a(1))
3.123 0 CH, C(HF, 5-{4-G-{|4 415.2 415 Free Base
(difluoromethyl)pyrimidin-
I} 2-ylJamino}-5-
NH methylphenyl)-1H-pyrazol-
) 1-yl]methyl}-5-
H methyl-1,3-oxazolidin-2-
H one
single enantiomer,
early eluting
(a(1))
3.124 0 CH, C(HF, 5-{4-G-{|4 415.2 415 Free Base
(difluoromethyl)pyrimidin-
0 2-ylJamino}-5-
NH methylphenyl)-1H-pyrazol-
" 1-yl]methy!}-5-methyl-1,3-
- oxazolidin-2-one
single enantiomer,
late eluting
(a(1))
3.125 0 CH; C(H)(F,)CH, 5-{[4-(3-{[4-(1,1- 415.2 415 Free Base
difluoroethyl)pyrimidin-
0 2-ylJamino}-5-
N methylphenyl)-1H-

pyrazol-1-ylJmethyl }-
1,3-oxazolidin-2-one

single enantiomer,
early eluting

(Ta(1))
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TABLE 3C-continued
Ta(1)
Rl
\
N
/
N -
\ N N
T
N A
R2 R3 or
Ta(2)
Rl
\
N
/
N -
\ N N N
= | =
x =
R? R}
Ex. R! [M+H]* [M+H]*
No. (Substructure) R? R3 Chemical Name Cale’d Found Form
3.126 o] CH; C(H)(F,)CH, 5-{[4-(3-{[4-(1,1- 415.2 415 Free Base
difluoroethyl)pyrimidin-
0 2-ylJamino}-5-
NH methylphenyl)-1H-
. pyrazol-1-ylJmethyl }-
W 1,3-oxazolidin-2-one
single enantiomer,
late eluting
(a(1))
3.127 (0] CHj; CF; 5-methyl-4-{[4-(3-methyl- 433.2 433 Free Base
5-{[4-
N % (trifluoromethyl)pyrimidin-
e} 2-yl]amino }phenyl)-1H-
pyrazol-1-ylJmethyl }-1,3-
. oxazolidin-2-one
single enantiomer,
derived from chiral
starting material
(a(1))
3.128 CHj; CF; 5-methyl-4-{[4-(3-methyl- 433.2 433 Free Base

0
HN/<
0

single enantiomer,
derived from chiral
starting material

(a(1))

5-{4-
(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-
pyrazol-1-ylJmethyl }-1,3-
oxazolidin-2-one
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TABLE 3C-continued
Ta(1)
Rl
\
N
/
N -
\ N N
T
N e
R? R or
Ta(2)
Rl
\
N
/
N\ |
Ex. R! [M+H]* [M+H]*
No. (Substructure) R2 R3 Chemical Name Cale’d Found Form
3.129 (0] CF; 5-methyl-4-{[4-(3-methyl- 433.2 433 Free Base
5-{[4-
N (trifluoromethyl)pyrimidin-
0 2-yl]amino }phenyl)-1H-
. pyrazol-1-ylJmethyl }-1,3-
- oxazolidin-2-one
single enantiomer,
derived from chiral
starting material
(a(1))
Footnotes:

11Example No. 3.95 used the method described in Preparative Example 6.9-Benzyl Deprotection as the ultimate synthetic step.
lexample No. 3.112 used the method described in Preparative Example 6.8-Acetal Deprotection as the ultimate synthetic step.

Example 4
Preparation of (S) methyl 3-[4-(3-methyl-5-{[4-(trif-

luoromethyl)pyrimidin-2-yl]amino } phenyl)-1H-
pyrazo(-1-yl]-L-alaninate

Me

Step 1:

(35)-2-Oxooxetan-3-aminium tetrafluoroborate (870 mg,
5.0 mmol) was added to a stirred solution of N-[3-methyl-5-
(1H-pyrazol-4-yl)phenyl]-4-(trifluoromethyl)pyrimidin-2-

40

50

55

60

65

amine (400 mg, 1.3 mmol) in DMF (6.3 mL). The reaction
mixture was left to stir for 2 days and then directly purified by
reverse phase HPL.C (ACN/water with 0.1% TFA modifier) to
afford s-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl]-L-alanine. MS ESI
calcd. for C,4H, F.N4O, [M+H]* 407. found 407. 'H NMR
(500 MHz, DMSO-dy) 8 10.15 (s, 1H), 8.82 (d, J=4.9 Hz,
1H), 8.03 (s, 1H), 7.82 (s, 1H), 7.80 (s, 1H), 7.36 (s, 1H), 7.26
(d, I=4.6 Hz, 1H), 7.07 (s, 1H), 4.57-4.60 (m, 1H), 4.33-4.38
(m, 1H), 3.63-3.64 (m, 1H), 2.30 (s, 3H).

Step 2:

Concentrated sulfuric acid (16 uL., 0.3 mmol) was added to
a stirred solution of 3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]-L-alanine
(100 mg, 0.3 mmol) in MeOH (1 mL). The reaction mixture
was heated to 70° C. overnight, cooled to room temperature,
and treated with aqueous sodium bicarbonate solution. The
mixture was extracted with EtOAc, washed with sodium
hydroxide solution (IN, 2x) and brine, dried over sodium
sulfate, concentrated under reduced pressure to afford methyl
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-L-alaninate. ~MS  ESI
calcd. for C, H,sF.N4O, [M+H]* 421. found 421. 'H NMR
(500 MHz, DMSO-dy) 8 10.13 (s, 1H), 8.82 (d, J=4.9 Hz,
1H), 8.00 (s, 1H), 7.81 (s, 1H), 7.76 (s, 1H), 7.34 (s, 1H), 7.26
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271
(d, J=4.6 Hz, 1H), 7.06 (s, 1H), 4.25-4.34 (m, 2H), 3.78-3.80
(m, 1H), 3.62 (s, 3H), 2.30 (s, 3H).

Example 5.1
Preparation of racemic 2-(4-(3-methyl-5-((4-(trifluo-

romethyl)pyrimidin-2-yl)amino)phenyl)-1H-pyrazol-
1-y1)-1-phenylethanol

272

NaH (0.0075 g, 0.19 mmol, 60% dispersion) was added to
N-(3-methyl-5-(1H-pyrazol-4-yl)phenyl)-4-(trifluorom-
ethyl)pyrimidin-2-amine (0.02 g, 0.06 mmol) suspended in
DMF (1 mL, 0.06 mmol). The reaction mixture was allowed
to stir at ambient temperature for 15 minutes. Styrene oxide
(0.01 g, 0.08 mmol) was then added. The vial was capped and
allowedtostirat45°C. for 12 hours. H,O (0.2 mL) was added
and the reaction was concentrated under reduced pressure.

10" The residue was taken up in DMSO (1.0 mL) and was passed
through a syringe filter. The eluent was purified by reverse
phase HPLC (0 to 95% ACN/water with 0.1% formic acid
modifier) to afford racemic 2-(4-(3-methyl-5-((4-(trifluo-

15 romethyl)pyrimidin-2-yl)amino)phenyl)-1H-pyrazol-1-yl)-

N—N 1-phenylethanol. MS ESI calcd. for C,;H,,F;NSO [M+H]*
/ OH 440. found 440. "H NMR (600 MHz, DMSO-d,) 8 10.05 (s,
Va 1H), 8.77 (d, I=4.8, 1H), 7.91 (s, 1H), 7.75 (s, 1H), 7.72 (s,
1H), 7.34-7.27 (m, SH), 7.25-7.19 (m, 2H), 7.01 (s, 1H), 5.69

20 (d, J=4.6, 1H), 4.94 (d, J=5.2, 1H), 4.20 (d, J=6.4, 2H), 2.26
(s, 3H).

The following compounds in Tables SA and 5B were pre-
pared according to the method described for Example 5.1.
TABLE 5A
Ie
Rl
N Rlb
‘g 1
\ Yo N N
= Y
Rla YK | ¥ . |
X .
RZ R3
[RI=R!?=R*=H; Y?! =Y% = CH; Y*! = N]
Ex. M+H* [M+H]"
No. R! R? R3 Chemical Name Cale’d Found
5.213 —CH,CHOHCO,CHj,4 CH; CF; methyl (2S)-2- 422 422
S hydroxy-3-[4-(3-
free base methyl-5-{[4-
(trifluoromethyl)-
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanoate
5313 —CH,CHOHCO,CH;, CH; CF; methyl (2R)-2- 422 422
R hydroxy-3-[4-(3-
free base methyl-5-{[4-
(trifluoro-
methyl)pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanoate
54 — CH,CCH,OHCO,CH, CH, CF, methyl 2-hydroxy- 436 436
racemic 2-methyl-3-[4-(3-
TFA salt methyl-5-{[4-
(trifluoro-
methyl)pyrimidin-2-
yl]amino }phenyl)-

1H-pyrazol-1-
yl]propanoate
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TABLE 5A-continued
Ie
R!
\N RI®
/
N | |
\ ¥y N N
i
Rla N | . |
Y\ YE ”
R? R3
[RI*=R™¥=R*= H; Y?' =Y?? = CH; Y*! = N]
Ex. M+H" [M+H]"
No. R! R2 R*® Chemical Name Cale’d Found
55 OH CH; CF; cis-4-hydroxy-4- 476 476
{[4-(3-methyl-5-

{[4-(trifluoro-
methyl)pyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-
Y yl]methyl}-cyclo-
:/§O hexanecarboxylic

acid

formate salt

5.6 — CH,CCH,OHCO,H CH, CF, 2-hydroxy-2-methyl- 422 422
racemic 3-[4-(3-methyl-5-
formate salt {[4-(trifluoro-

methyl)pyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-

yl]propanoic acid

5.7 CH; CF; 1-(1-methylethoxy)- 436 436
3-[4-(3-methyl-5-
0] {[4~(trifluoro-
OH methyl)pyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-
yl]propan-2-ol

racemic
formate salt

5.8 CH, CF; 1-[4-(3-methyl-5- 470 470
{[4-(trifluoro-

methyl)pyrimidin-2-

yl]amino }-phenyl)-

1H-pyrazol-1-yl]-3-

phenoxypropan-2-ol

HO
¢}
racemic
formate salt
5.9 — CH,CHOHC,H, CH, CF; 1-[4-(3-methyl-5- 392 392
racemic {[4-(trifluoro-
formate salt methyl)pyrimidin-2-

yl]amino }-phenyl)-
1H-pyrazol-1-
yl]butan-2-ol

274
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TABLE 5A-continued

N Rlb "
\ | /Ybl ILYN
¢l | le |

R? R?

R4

[Rla - Rlb - R4 - H;Ybl =Yb2 - CH;Yal - N]

Ex. M+ H]*
No. R! R? R® Chemical Name Cale’d

Ie

M + H]*
Found

N yl]amino }-phenyl)-
1H-pyrazol-1-yl]-3-
morpholin-4-

racemic ylpropan-2-ol
formate salt

5.10 CH, CF; 1-[4-(3-methyl-5- 463
O OH {[4-(trifluoro-
K/ ethyl)pyrimidin-2-

5.11 CH; CF; 1-(4-methoxy- 500
phenoxy)-3-[4-(3-

methyl-5-{[4-

(trifluoromethyl)-

pyrimidin-2-

yl]amino }phenyl)-
1H-pyrazol-1-

yl]propan-2-ol

OH

racemic
formate salt

5.12 — CH,CH(CHS,),0OH CH, CF, 2-methyl-1-[4-(3- 392
formate salt methyl-5-{[4-
(trifluorometh-
yDpyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-
yl]propan-2-ol
5.13 — CH,CH(OH)CH,F CH, CF; I-fluoro-3-({3-[1- 472
R® = —CH,CH(OH)CH,F (3-fluoro-2-hydroxy-
racemic propyl)-1H-pyrazol-
formate salt 4-yl]-5-methyl-
phenyl}-[4-
(trifluoromethyl)-
pyrimidin-2-yl]-
amino)propan-2-ol
5.14 — CH,CH(OH)CO,H CH, CF, 2-hydroxy-3-[4-(3- 408
racemic methyl-5-{[4-
formate salt (trifluoro-
methyl)pyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-
yl]propanoic acid
5.15 — CH,CH(OH)CO,0H CH, CF, 3-[4-(3-methyl-5-{[4- 394
racemic (trifluoromethyl)-
formate salt pyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-
yl]propane-1,2-diol
5.16 — CH,CH(OH)CO,H CH, CF; (2R)-2-hydroxy-3- 408
R [4-(3-methyl-5-{[4-
TFA salt (trifluoromethyl)-
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanoic acid

463

500

392

472

408

394

408

276
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TABLE 5A-continued
Ie
R!
\N RI®
/ H
N | |
\ ¥ N N
Y
Rla 5 | . |
YK YL ”
R? R3
[RI*=R™¥=R*= H; Y?' =Y?? = CH; Y*! = N]
Ex. M+H" [M+H]"
No. R! R? R® Chemical Name Cale’d Found
5.17 — CH,CH(OH)CO,H CH, CF, (28)-2-hydroxy-3- 408 408
S [4-(3-methyl-5-{[4-
TFA salt (trifluorometh-

yDpyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-

yl]propanoic acid

Footnote:

13Examples 5.2 and 5.3 used the method described in Preparative Example 6.4-esterification of a carboxylic acid as the ultimate
synthetic step.

TABLE 5B

CH; R3

Ex. M+H" M+H*
No. R! R®  Chemical Name Cale’d Found

Form

5.18 N C(H)F, 3-[4-(3-{[4- 389.2 389
(difluoromethyl)pyrimidin-
2-yl]amino }-5-
O methylphenyl)-1H-
pyrazol-1-yl]-2-
OH hydroxypropanamide

racemic

5.19 C(H)F, 1-[4-(3-{[4- 378.2 378
F (difluoromethyl)pyrimidin-

2-yl]amino }-5-

methylphenyl)-1H-

pyrazol-1-yl]-3-

racemic fluoropropan-2-ol

OH

5.20 O C(H)F, ethyl 3-[4-(3-{[4- 418.2 418
(difluoromethyl)pyrimidin-
/\ 2-yl]amino }-5-
O methylphenyl)-1H-
pyrazol-1-yl]-2-
OH hydroxypropanoate

racemic

TFA
Salt

TFA
Salt

TFA
Salt

278



US 9,242,984 B2

279 280
TABLE 5B-continued

Rl
\
N
/
N u
\ N N
T
N \
CH; R3
Ex. M+H" [M+H]"
No. R! R®>  Chemical Name Calc’d Found  Form
5.21 0 C(H)F, tert-butyl {3-[4-(3-{[4- 475.2 475 TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino }-5-
@) methylphenyl)-1H-
pyrazol-1-yl]-2-
OH hydroxypropyl }carbamate

racemic

5.22 C(H)F, 1-[4-3-{[4- 390.2 390 TFA
~ o (difluoromethyl)pyrimidin- Salt
2-yl]amino }-5-
OH methylphenyl)-1H-

pyrazol-1-yl]-3-
racemic methoxypropan-2-ol

5.23 C(H)F, 1-[4-(3-{[4- 388.2 388 TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino }-5-
methylphenyl)-1H-

OH pyrazol-1-yl]-3-

methylbutan-2-ol
racemic

5.24 CH)F, 3-[4-(3-{[4- 414.1 414 TFA

F
E (difluoromethyl)pyrimidin- Salt
2-yl]amino }-5-
F methylphenyl)-1H-
razol-1-yl]-1,1,1-
OH py vl

trifluoropropan-2-ol

racemic

5.25 C(H)F, 1-[4-(3-{[4- 426.2 426 TFA
N N (difluoromethyl)pyrimidin- Salt
/ 2-yl]amino }-5-
= OH methylphenyl)-1H-

pyrazol-1-yl]-3-(1H-
pyrazol-1-yl)propan-2-ol

racemic
5.26 / C(H)F, 2-[4-3-{[4- 423.2 423 TFA
\ (difluoromethyl)pyrimidin- Salt
2-yl]amino }-5-
) N methylphenyl)-1H-
pyrazol-1-yl]-1-pyridin-2-
oH ylethanol
racemic

5.27 CHF, 1-{3-[4-(3-{[4- 458.2 458 TFA

OH
(difluoromethyl)pyrimidin- Salt
2-yl]amino }-5-
methylphenyl)-1H-
OH pyrazol-1-yl]-2-

hydroxypropyl}cyclohexanol

racemic
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TABLE 5B-continued

Ex.

1

=
\/._.
'z,

Z

3

CH; R?

Chemical Name

M +H]*
Cale’d

M+ H]*"
Found

Form

No.
5.28

5.31

5.32

5.33

5.34

R
6]

R
CHE,

mixture of diastereomers

5.2 HOm{e CH)F,
OH

mixture of diastereomers

5.30 M C(H)F,
OH

racemic

~y
OH

O

F

F
F

racemic

T

OH

OH

OH

C(H)F;

C(H)F;

CH)F,

CH)F,

4-{3-[4-(3-{[4-
(difluoromethyl)pyrimidin-
2-yl]amino }-5-
methylphenyl)-1H-
pyrazol-1-yl]-2-

hydroxypropyl }dihydrofuran-

2(3H)-one

1,3,5-trideoxy-1-[4-(3-{[4-
(difluoromethyl)pyrimidin-
2-yl]amino }-5-
methylphenyl)-1H-
pyrazol-1-yl]pentitol

1-[4-(3-{[4-
(difluoromethyl)pyrimidin-
2-yl]amino }-5-
methylphenyl)-1H-
pyrazol-1-yl]-3,3-
dimethylbutan-2-ol

1-[4-(3-{[4-
(difluoromethyl)pyrimidin-
2-yl]amino }-5-
methylphenyl)-1H-
pyrazol-1-y1]-3-(2,2,2-
trifluoroethoxy)propan-2-ol

3-{[4-G-{[4-
(difluoromethyl)pyrimidin-
2-yl]amino }-5-
methylphenyl)-1H-pyrazol-
1-yl]methyl }pentan-3-ol

1-{3-[4-3-{[4-
(difltuoromethyl)pyrimidin-2-
yl]amino}-5-methylphenyl)-
1H-pyrazol-1-yl]-2-
hydroxypropyl }pyrrolidin-
2-one

2-[4-(3-{[4-
(difluoromethyl)pyrimidin-
2-yl]amino }-5-
methylphenyl)-1H-pyrazol-
1-yl]-1-piperidin-3-ylethanol

1-[4-(3-{[4-
(difluoromethyl)pyrimidin-
2-yl]amino }-5-
methylphenyl)-1H-pyrazol-
1-yl]-2-methylpropan-2-ol

444.2

404.2

402.2

458.2

402.2

429.2

374.2

444

404

402

458

402

443

429

374

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

282
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TABLE 5B-continued

R!
\
N.
/
N °
\ N N
e
N A
CH; R3
Ex. M+H" [M+H]"
No. R! R®  Chemical Name Cale’d Found  Form

5.36 C(H)F, 3-[4-(3-{[4- 390.1 390 TFA

e}
(difluoromethyl)pyrimidin- Salt
2-yl]amino }-5-
HO methylphenyl)-1H-
pyrazol-1-yl]-2-
OH

hydroxypropanoic acid

racemic

5.37 C(H)F, 1l-amino-3-[4-(3-{[4- 375.2 375 TFA
LN (difluoromethyl)pyrimidin- Salt
2 2-yl]amino }-5-
OH methylphenyl)-1H-

pyrazol-1-yl]propan-2-ol
racemic

5.38 CF;  3-hydroxy-4-[4-(3-methyl- 462.2 462 Free

e}
5-{[4- Base
OH (trifluoromethyl)pyrimidin-
HO 2-yl]amino }phenyl)-1H-
pyrazol-1-
yl]eyclohexanecarboxylic
acid

“trans, 3S or 3R, 4S or 4R”

5.39 3-hydroxy-4-[4-(3-methyl- 462.2 462 Free

0 CF,
5-{[4- Base
OH (trifluoromethyl)pyrimidin-
HO 2-yl]amino }phenyl)-1H-
pyrazol-1-yl]cyclohexane-
carboxylic acid

“trans, 3R or 38§, 4S or 4R”

5.40 NC C(H)F, trans-3-{[4-(3-{[4- 411.2 411 TFA
(difltuoromethyl)pyrimidin-2- Salt
yl]amino}-5-methylphenyl)-

1H-pyrazol-1-ylJmethyl}-3-

hydroxycyclobutane-

o
jan}

carbonitrile

5.41 CH)F, 1-{[4-(3-{[4- 386.2 38  TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino }-5-
methylphenyl)-1H-
pyrazol-1-
yl]methyl}eyclobutanol

3

OH

542

e}

CH)F, 4-{[4-(3-{[4- 464.2 464  TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino }-5-
methylphenyl)-1H-pyrazol-
1-yl]methyl }tetrahydro-

OH 2H-thiopyran-4-ol
1,1-dioxide

Q
\/
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Example 6.1
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Preparation of (2S)-2-hydroxy-N-(2-hydroxyethyl)-
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino}phenyl)-1H-pyrazol-1-yl|propanamide

OH

S~

286

Methyl  (2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanoate (40 mg, 0.10 mmol) in methanol (1 mL) was
treated with ethanolamine (0.03 mL, 0.48 mmol). The mix-
ture was stirred overnight at 70° C. Upon cooling to room
temperature, the mixture was filtered and purified by reverse
phase HPLC (0 to 95% ACN/water with 0.1% TFA modifier)
to afford (2S)-2-hydroxy-N-(2-hydroxyethyl)-3-[4-(3-me-
10 thyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]amino }phenyl)-

NH 1H-pyrazol-1-yl]propanamide. MS ESI caled. for
NN CaoH, F5N,O5 [M+H]* 451. found 451. "H NMR (500 M1z,
F / OH DMSO-d) 8 10.11 (s, 1H), 8.80 (d, =4.9 Hz, 1), 7.94 (s,
; ; Y 1H), 7.84 (t, J=5.6 Hz, 1H), 7.80 (s, 1), 7.75 (s, 1), 7.33 (s,
15 1H),7.23 (d, J=6.3 Hz, 1H), 7.05 (s, 1H), 4.39 (dd, J=2.9 Hz,
/ 13.7 Hz, 1H), 4.26 (d, 1=7.7 Hz, 1H), 4.17-4.12 (m, 1H), 3.38
|N (t, J=5.9 Hz, 210), 3.16 (q, J=6.1 Hz, 21), 2.28 (s, 3H).
X )\
N N
H 20
The following compounds in Tables 6A and 6B were pre-
pared according to the method described for Example 6.1.
TABLE 6A
Ie
R!
\N RI®
g I
\ ¥ N N
7 Y
Rla v 5 | ¥ . |
& LA
R? R?
[RI“=R1”=R*= H; Y*' =Y*? = CH; Y*' = N]
Ex. M+H* [M+H]"
No. R! R? R? Chemical Name Caled Found
6.214 — CH,CHOHCONH, CH, —OCH,CH,0H (25)-2-hydroxy-3- 399 399
s [4-(3-{[4-(2-
free base hydroxyethoxy)
pyrimidin-2-
yl]amino}-5-
methylphenyl)-
1H-pyrazol-1-
yl]propanamide
6.3 — CH,CHOHCONH, CH, CH, (25)-2-hydroxy-3- 353 353
S (4-{3-methyl-5-[(4-
free base methylpyrimidin-2-
yl)amino]pheny! }-
1H-pyrazol-1-
yl)propanamide
6.4 — CH,CHOHCONH, CH, OCH;  (28)-2-hydroxy-3- 369 369
s (@ {3-[(4-
free base methoxypyrimidin-
2-yl)amino]-5-
methylphenyl }-1H-
pyrazol-1-
yl)propanamide
6.5 — CH,CHOHCONH, CH, cpropyl  (28)-3-(4-{3-[(4- 379 379
S cyclopropyl-
TFA salt pyrimidin-
2-yl)amino]-5-
methylphenyl }-1H-
pyrazol-1-yl)-2-
hydroxypropan-
amide
6.6 — CH,CHOHCONH, CH, —OCH(CH,), (2S)-2-hydroxy-3- 397 397
S [4-(3-methyl-5-{[4-
free base (1-methyl-

ethoxy)pyrimidin-2-
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TABLE 6A-continued

Ie

Rl

\N Rlb

/ H
N | |

\ NER N N

“Y T
Rla ) | . |
Y& YY »
R? R?
[Rl*=R!P=R*=H; Y?' = Y2 = CH; Y*! =N]
Ex. [M+H* [M+H]"

No. R! R? R3 Chemical Name Cale’d Found

yl]amino}-phenyl)-
1H-pyrazol-1-yl]-

propanamide
6.7 —CH,CHOHCONH, CH, t-butyl (29)-3-(4-{3-[(4- 395 395
S tert-butyl-pyrimidin-
free base 2-yl)amino]-5-

methylphenyl}-1H-
pyrazol-1-yl)-2-

hydroxy-
propanamide
6.8 —CH,CHOHCONH, CH; —OCHFCH; (2S)-3-[4-(3-{[4-(1- 385 385
S fluoroethyl)-
free base pyrimidin-2-
yl]amino}-5-

methylphenyl)-1H-
pyrazol-1-yl]-2-

hydroxy-
propanamide
6.9 —CH,CHOHCONH, CH; i-propyl (28)-2-hydroxy-3- 381 381
S [4-(3-methyl-5-{[4-
free base (1-methyl-

ethyl)pyrimidin-2-
yl]-amino }phenyl)-
1H-pyrazol-1-
yl]propanamide

6.10 0 CH, CF, (25)-2-hydroxy-3- 532 532
[4-(3-methyl-5-
{[4-(trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-yl]-
N-[3-(2-
S oxopyzrrolidin-1-
ylpropyl]propan-
free base amide

6.11 —CH,CHOHCONHCH; CH; CF; (28)-2-hydroxy-N- 421 421
S methyl-3-[4-(3-
free base methyl-5-{[4-

(trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanamide

CH, CF, (25)-2-hydroxy-N- 479 479
(3-methoxypropyl)-
3-[4-(3-methyl-5-
{[4-(trifluorometh-
yDpyrimidin-2-

S yl]amino }phenyl)-
1H-pyrazol-1-
free base yl]propanamide
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TABLE 6A-continued

Ie
R!
\N RI®
/ H
N | |
\ ¥ N N
“Y T
Rla | |
2 1
Y\ Y& »
R? R?
[RI“=RIZ = R*= H; Y?! =Y* = CH; Y*! = N]
Ex. M+H* [M+H"
No. R! R? R3 Chemical Name Cale’d Found
6.13 CH, CF, (25)-2-hydroxy-N- 465 465

(2-methoxyethyl)-
3-[4-(3-methyl-5-
{[4-(trifluorometh-
yDpyrimidin-2-

yl]amino }phenyl)-
S 1H-pyrazol-1-
free base yl]propanamide

Footnote:
1“]E)(ample 6.2 used the method described in Preparative Example 6.2-TBS deprotection as the ultimate synthetic step.

TABLE 6B
Ie
R!
\ 15
R
N
g 1
\ 8! N N
“Y T
Rla ) | . |
Y& Y& »
R? R?
[RIF=RIZ=R*= H; Y?! =Y* = CH; Y*! = N]
Ex. M+H" M+H]"
No. R! R? R® Chemical Name Cale’d Found

6.14 CH, CF, 4-[4-(4-methyl-6- 493 493
{[4-(trifluoro-
methyl)-pyridin-2-
yl]amino}-pyridin-
2-yl)-1H-pyrazol-

1-y1]-1,2,3,4-
tetrahydro-
naphthalene-1-
carboxamide
HN ¢}
racemic
TFA salt
6.15 — CH,CHOHCONH, CH, CF; (2S)-2-hydroxy-3- 407 407
N [4-(4-methyl-6-
TFA salt {[4-(trifluoro-

methyl)-pyridin-2-
yl]amino}-pyridin-
2-yl)-1H-pyrazol-

1-yl]-propanamide
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TABLE 6B-continued
Rl
\N Rlb
N/ | |
\ Y4l N N
7 Y
Rla v ) | ¥ . |
& AN
R2 R3

[Rla - Rlb - R4 - H;Ybl =Yb2 - CH;Yal - N]

Ex.

No. R? R® Chemical Name

M + H]*
Cale’d

Ie

M+ H]*
Found

6.16 CH; CF; 4-{1-hydroxy-2-
[4-(4-methyl-6-
{14-
(trifluoromethyl)-
pyridin-2-
yl]amino}-pyridin-
2-yl)-1H-pyrazol-
1-ylJethyl}-
benzamide

OH

NH,
o

racemic

TFA salt

483

483

Example 7.1

Preparation of (R or S)-2-hydroxy-3-[4-(3-methyl-5-
{[4-(trifluoromethyl)pyrimidin-2-yl]amino } phenyl)-
1H-pyrazol-1-yl]propanamide

0
NI,
N—N
F / OH
F F 7
= N
x J\
N N
it

Step 1:

Sulfuric acid (0.10 ml, 1.83 mmol) was added to an oven-
dried vial containing 2-hydroxy-3-[4-(3-methyl-5-{[4-(trif-
luoromethyl)pyrimidin-2-yl]lamino} phenyl)-1H-pyrazol-1-
yl]propanoic acid (1.78 g, 1.83 mmol) in MeOH (12.2 ml) and
the solution was warmed to 70° C. and stirred for 1 h. The
reaction mixture was cooled to room temperature, diluted
with water, and extracted with EtOAc (3x). The combined

35

40

45

50

55

60

65

organic layers were washed with brine, dried over sodium
sulfate, filtered, concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel
(0 to 80% EtOAc/hexanes) to afford racemic methyl (2R)-2-
hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-yl]propancate. The race-
mic sample was purified by super critical fluid chiral
chromatography (AD-H 2.1x25 cm, 5 um, 45%/55% 2-pro-
panol/CO,, 70 mL/min, 12 min. run time, 220 nM) to afford
(R or S) 2-methyl-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanoate (early eluting enantiomer). MS ESI caled. for
C,oH, F3NO; [M+H]™ 422. found 422.

Step 2:

2-Methyl-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panoate (early eluting enantiomer) (50 mg, 0.12 mmol) was
treated with ammonia (7.0 M in MeOH, 750 uL, 5.25 mmol)
and stirred at 70° C. for 2 h. The reaction mixture was then
concentrated under reduced pressure to atford (R or S) 2-hy-
droxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl]propanamide as a yellow
solid. MS ESI calcd. for C, H,F;N,O, [M+H]* 407. found
407. "THNMR (500 MHz, DMSO-d,) 8 10.11 (s, 1H), 8.80 (d,
J=4.9, 1H), 7.96 (s, 1H), 7.81 (s, 1H), 7.75 (s, 1H), 7.37 (s,
1H), 7.33 (s, 2H), 7.24 (d, J=4.9, 1H), 7.05 (s, 1H), 5.87 (d,
J=6.0, 1H), 4.38 (dd, ]=2.7, 13.4, 1H), 4.25-4.11 (m, 2H),
2.28 (s, 3H).

The following compounds in Table 7 were prepared
according to the method described for Example 7.1.
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TABLE 7

294

Ie

Rl

[Rla - Rlb - R4 - H;Ybl =Yb2 - CH;Yal - N]

Ex.

No.

R! R?

R3 Chemical Name

M + H]*
Cale’d

M+ H]*
Found

7.2

73

74

7.5

7.6

— CH,CHNH,CONH,
s

cH,

free base

—CH,CHOHCONH,
R

cH,

free base

—CH,CHOHCONH,
]

CH,

free base

— CHCH,CHOHCONH, CH,

free base

— CHCH,CHOHCONH, CH,

free base

CF; 3-[4-(3-methyl-5-
{[4-(trifluoro-
methyl)pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-yl]-
1-alaninamide
(2R)-2-hydroxy-3-
[4-(3-methyl-5-{[4-
(trifluorometh-

CF,

yDpyrimidin-2-
yl]amino}-phenyl)-
1H-pyrazol-1-
yl]propanamide
(28)-2-hydroxy-3-
[4-(3-methyl-5-{[4-
(trifluorometh-

CF,

yDpyrimidin-2-
yl]amino}-phenyl)-
1H-pyrazol-1-
yl]propanamide
2-hydroxy-3-[4-(3-
methyl-5-{[4-
(trifluorometh-

CF,

yDpyrimidin-2-
yl]amino}-
phenyl)-1H-pyrazol-
1-yl]butanamide
2-hydroxy-3-[4-(3-
methyl-5-{[4-
(trifluorometh-
yDpyrimidin-2-
yl]amino}-phenyl)-
1H-pyrazol-1-

yl]butanamide

406

407

407

421

421

406

407

407

421

421
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Example 8.1

Preparation of (R or S) 2-hydroxy-2-methyl-3-[4-(3-
methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanamide (early 5
eluting enantiomer)

NH,
N—N
/ HO
15
CF3 7
\ N
| )\ 20
N N
H

Step 1:

Sodium hydride (23.5 mg, 0.59 mmol) at 0° C. was added
to an oven-dried vial containing N-[3-methyl-5-(1H-pyrazol-
4-yD)phenyl]-4-(trifluoromethyl)pyrimidin-2-amine (75 mg,
0.24 mmol) in DMF (0.8 mL). The mixture was stirred for 10
minutes, and then methyl 2-methylglycidate (0.03 mL, 0.24
mmol) was added. The reaction was warmed to room tem-
perature and stirred overnight, followed by subsequent heat-
ing to 70° C. overnight. The mixture was cooled to room
temperature, diluted with EtOAc, washed with water (3x),
then brine, dried over sodium sulfate, filtered, and concen-
trated under reduced pressure. The residue was purified by
reverse phase HPLC (45 to 85% ACN/water with 0.1% TFA

25

30

296
modifier) to afford racemic 2-hydroxy-2-methyl-3-[4-(3-me-
thyl-5-{[4-~(trifluvoromethyl)pyrimidin-2-yl]amino }phenyl)-
1H-pyrazol-1-yl]propanoic acid. MS ESI caled. for
C,oH, FsNO, [M+H]™ 422. found 422.
Step 2:

Racemic 2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trif-
luoromethyl)pyrimidin-2-yl]lamino } phenyl)-1H-pyrazol-1-
yl]propanoic acid (142 mg, 0.26 mmol), HOBT (61 mg, 0.4
mmol), EDC (76 mg, 0.4 mmol), and ammonium chloride
(42.5 mg, 0.8 mmol) were combined with DMF (2.5ml)ina
flask. Triethylamine (0.35 mL,, 2.51 mmol) was added and the
mixture was stirred for 3 days at room temperature. The
mixture was diluted with EtOAc and diluted with 1:1 water:
brine (3x). The organic layer was dried over sodium sulfate,
filtered and concentrated under reduced pressure to afford
racemic 2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]
propanamide. MS ESI caled. for C,oH,,F;N,O, [M+H]*
421. found 421.

Step 3:

Racemic 2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trif-
luoromethyl)pyrimidin-2-yl]lamino } phenyl)-1H-pyrazol-1-
yl]propanamide (23 mg, 0.05 mmol) enantiomers were sepa-
rated by chiral supercritical fluid chromatography (OJ
21x250 mm, 10 uM column, 30%/70% methanol/CO, with a
flow rate of 70 mL/min with a 5.75 minute run time) to afford
(R or S) 2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanamide (early eluting enantiomer). MS ESI calcd. for
CoH,0FsNgO, [M+H]*421. found 421. 'H NMR (500 MHz,
DMSO-dy) § 10.09 (s, 1H), 8.80 (d, J=4.8 Hz, 1H), 7.91 (s,
1H), 7.80 (s, 1H), 7.73 (s, 1H), 7.34 (s, 1H), 7.24 (s, 1H), 7.23
(s, 1H) 7.21 (s, 1H), 7.04 (s, 1H), 4.32 (d, I=13.9 Hz, 1H),
4.20 (d, J=13.9 Hz, 1H), 2.28 (s, 3H), 1.19 (s, 3H).

The following compounds in Table 8 were prepared
according to the method described for Example 8.1.

TABLE 8
. Ie
R
\N Rlb
‘g i
N\ velo N N
= =
Rla v ) | ¥ . |
& N
R? R?

[Rla - Rlb - R4 - H;Ybl =Yb2 - CH;Yal - N]

Ex. M+H* [M+H]"
No. R! R? R? Chemical Name Caled Found
8.2 —CH,CHOHCONH, CH; CF; (2R)-2-hydroxy-3- 407 407
R [4-(3-methyl-5-
TFA salt, formate salt {[4-(trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanamide
8.3 — CH,CCH,OHCONH,  CH, CF, 2-hydroxy-2- 01 421
chiral-R OR S methyl-3-[4-
free base (3-methyl-5-{[4-
(trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-

yl]propanamide
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TABLE 8-continued
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N

bl

[Rla - Rlb - R4 - H;Ybl =Yb2 - CH;Yal - N]

No. R!

R2

R3

Chemical Name

Ie

M+H*" M+H]*
Cale’d Found

8.4 —CH,CHOHCONH,
S
free base, formate salt

8.5

NH,

free base

8.6

NH,

free base

8.7

free base

8.8 —CHCH;CONH,
racemic

tfa salt

8.9 —(CH,);CONH,
free base

8.10 —C(CH;),CONH,
free base

8.11 —CH,COHCH;CONH,
racemic
free base

cH,

CF,

(28)-2-hydroxy-3-
[4-(3-methyl-5-{[4-
(trifluoromethyl)-
pyrimidin-2-
yl]amino }-
phenyl)-1H-pyrazol-
1-yl]propanamide

CH; —OCH,CH,OH4-[4-(3-{[4-(2-

cH,

cH,

cH,

cH,

cH,

cH,

CF,

CF,

CF,

CF,

CH,

CF,

hydroxy-
ethoxy)pyrimidin-2-
yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-cyclo-
hexanecarboxamide

4-[4-(3-methyl-5-
{[4-(trifluorometh-
yDpyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-
ylleyclohexane-
carboxamide

2,2-dimethyl-4-[4-
(3-methyl-5-{[4-
(trifluoromethyl)-
pyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-
ylleyclohexane-
carboxamide

2-[4-(3-methyl-5-
{[4-(trifluoromethyl)-
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanamide
4-[4-(3-methyl-5-
{[4-(trifluoromethyl)-
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]butanamide
2-methyl-2-(4-{3-
methyl-5-[(4-methyl-
pyrimidin-2-
yl)amino]-phenyl}-
1H-pyrazol-1-
yl)propanamide
2-hydroxy-2-methyl-
3-[4-(3-methyl-5-
{[4-(trifluorometh-
yDpyrimidin-2-

407 407

437 437

445 445

473 473

391 391

405 405

351 351

421 421
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TABLE 8-continued

NER N N
Rla |
YK
R? R?
[Rla —RIZP_RA= H;Ybl Y2 = CH;Yal =N]

Ex.

No. R! R? R3 Chemical Name

M + H]*
Cale’d

Ie

M + H]*
Found

yl]amino }-phenyl)-

1H-pyrazol-1-

yl]propanamide
8.12 CH, CF, 4-{1-hydroxy-2-[4-
(3-methyl-5-{[4-
(trifluoromethyl)-
pyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-
ylJethyl}benzamide

OH

NH,

racemic

TFA salt

8.13 — CH,CHOHCONH, CH, CF, (2r)-2-hydroxy-3-[4-
R (3-methyl-5-{[4-
TFA salt, formate salt (trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanamide
2-hydroxy-2-methyl-
3-[4-(3-methyl-5-
{[4-(trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanamide
2-hydroxy-2-methyl-
3-[4-(3-methyl-5-
{[4-(trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanamide
8.16 —CH,CHOHCONH, cH, CF, (25)-2-hydroxy-3-[4-
S (3-methyl-5-{[4-
free base, formate salt (trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanamide

8.14 —CH,CCH;OHCONH, CH; CF;
chiral-R or S
free base

8.15 —CH,CCH;OHCONH, CH; CF;
chiral-R OR S
free base

8.17 CH; —OCH,CH,OH4-[4-(3-{[4-(2-
hydroxy-

o) ethoxy)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-cyclo-

NH, hexanecarboxamide

free base

483

407

421

407

437

483

407

421

407

437

300
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TABLE 8-continued

Ie

Rla |

YK
R? R?
R =RP=R4=H; Y*' =Y?2 = CH; Y*! = N]

Ex. M+H" M+H*
No. R! R? R3 Chemical Name Cale’d Found

8.18 CH, CF, 4-[4-(3-methyl-5- 445 445
{[4-(trifluorometh-
o) yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-yl]-
cyclohexane-
carboxamide

free base

8.19 CH, CF, 2,2-dimethyl-4-[4- 473 473
(3-methyl-5-{[4-
I} (trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-yl]-
NH, cyclohexanecarbox-

. amide
racemic

free base

8.20 — CHCH,CONH, CH, CF, 2-[4-(3-methyl-5- 391 391
TFA Salt {[4-(trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]propanamide
8.21 —(CH,);CONH, CH, CF, 4-[4-(3-methyl-5- 405 405
free base {[4-(trifluorometh-
yDpyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]butanamide
8.22 — C(CH,),CONH, CH, CH, 2-methyl-2-(4-{3- 351 351
free base methyl-5-[(4-
methylpyrimidin-2-
yl)amino]phenyl}-
1H-pyrazol-1-
yl)propanamide
8.23 —CH,COHCH,CONH,  CH, CF, 2-hydroxy-2-methyl- 421 421
free base 3-[4-(3-methyl-5-
{[4-(trifluoromethyl)-
pyrimidin-2-
yl]amino }-
phenyl)-1H-pyrazol-
1-yl]propanamide
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TABLE 8-continued
. Ie
R
\ Rlb
< | |
\ NEY N N
Z Z
Rla v ) | ¥ . |
& N
R? R?

[Rla - Rlb - R4 - H;Ybl =Yb2 - CH;Yal - N]

Ex. [M+H]* [M+H]*
No. R! R2 R3 Chemical Name Calc’d Found
8.24 CH, CF, 4-{1-hydroxy-2-[4- 483 483
(3-methyl-5-{[4-
(trifluorometh-
OH yDpyrimidin-2-
yl]amino }-phenyl)-
1H-pyrazol-1-
yl]ethyl}-benzamide
O
NH,
racemic
TFA salt
Example 9.1 caled. for C,oH, FsN, [M+H]* 401. found 401. 'H NMR

Preparation of 3-methyl-3-[4-(3-methyl-5-{[4-(trif-
luoromethyl)pyrimidin-2-yl]amino } phenyl)-1H-
pyrazol-1-yl|butanenitrile

NC Me
Me
N—N

CF3 N
N
x J\

N N Me

H

3-Methylbut-2-enenitrile (179 mg, 1.57 mmol) and DBU
(143 mg, 0.94 mmol) were added to a stirred solution of
N-[3-methyl-5-(1H-pyrazol-4-yl)phenyl]-4-(trifluorom-
ethyl)pyrimidin-2-amine (250 mg, 0.73 mmol) in acetonitrile
(3.9 mL). The mixture was heated to 75° C. overnight and
concentrated under reduced pressure The residue was puri-
fied by column chromatography on silica gel to atford 3-me-
thyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl )pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]butanenitrile. MS  ESI

35

40

45

50

55

60

65

(500 MHz, DMSO-dy) 8 10.13 (s, 1H), 8.82 (d, J=4.9 Hz,
1H), 8.27 (s, 1H), 7.91 (s, 1H), 7.84 (s, 1H), 7.32 (s, 1H), 7.26
(d,J=4.9Hz, 1H),7.15 (s, 1H), 3.24 (s, 2H), 2.31 (s, 3H), 1.67
(s, 6H).

The following compounds in Table 9 were prepared
according to the method described for Example 9.1.

TABLE 9
Rl
/
N—N
F3C /
(]
)\
N N CH;
H

Ex. [M+H]" [M+H]"
No. R! Chemical Name Cale’d Found
9.2 —CH,CH,SO,NH, 2-[4-(3-methyl-5- 427 427

TFA salt {[4-(trifluorometh-
yDpyrimidin-2-
yl]amino}-phenyl)-
1H-pyrazol-1-yl]-

ethanesulfonamide
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Example 10.1

Preparation of (R or S) 3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino } phenyl)-1H-pyra-
zol-1-yl]cyclohexane-1,2-diol

OH

OH

Step 1:

3-Bromocyclohexene (0.18 mL, 1.57 mmol) and cesium
carbonate (1.02 g, 3.13 mmol) were added to an oven-dried
flask containing N-[3-methyl-5-(1H-pyrazol-4-yl)phenyl]-4-
(trifluvoromethyl)pyrimidin-2-amine (500 mg, 1.57 mmol)
dissolved in DMF (5 mL). The mixture was warmed to 80° C.
and stirred overnight. The mixture was cooled to room tem-
perature, diluted with EtOAc, and washed with 1:1 water:
brine (3x). The organic layer was dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The resi-
due was purified by column chromatography on silica gel (0
to 80% EtOAc/hexanes) to afford racemic N-{3-[1-(cyclo-
hex-2-en-1-y1)-1H-pyrazol-4-yl]-5-methylphenyl}-4-(trif-
luoromethyl)pyrimidin-2-amine. MS ESI caled. for
C,,H,,F;Ns [M+H]" 400. found 400.

Step 2:

Osmium tetroxide (2.08 mL, 0.34 mmol) and 4-methyl-
morpholine N-oxide (398 mg, 3.4 mmol) were added to a
flask containing racemic N-{3-[1-(cyclohex-2-en-1-y1)-1H-
pyrazol-4-yl]-5-methylphenyl }-4-(triftuoromethyl)pyrimi-
din-2-amine (339 mg, 0.85 mmol) dissolved in acetone (7.5
ml) and water (0.94 mL). The suspension was stirred for 2.5
hours at room temperature. The mixture was diluted with
saturated aqueous sodium thiosulfate and stirred for 15 min-
utes at room temperature. The mixture was extracted with
EtOAc (3x). The combined organic layers were dried over
sodium sulfate, filtered, and concentrated under reduced pres-
sure to afford racemic 3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]cy-
clohexane-1,2-diol. MS ESI caled. for C,;H,;F;N,O,
[M+H]" 434. found 434.

10

15

20

25
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Step 3:

Racemic  3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino }phenyl)-1H-pyrazol-1-yl]cyclohexane-1,2-
diol enantiomers were separated by chiral super critical fluid
chromatography (AS-H 21x250 mm, 5 uM column, 30%/
70% methanol/CO, with a flow rate of 70 ml./min at 35° C.
with a 6 minute run time) to afford (R or S) 3-[4-(3-methyl-
5-{[4-(trifluoromethyl)pyrimidin-2-ylJamino }phenyl)-1H-
pyrazol-1-yl|cyclohexane-1,2-diol (early eluting enanti-
omer). MS ESI caled. for C,, H,;F;NL O, [M+H]* 434. found
434. "THNMR (500 MHz, DMSO-d,) 8 10.10 (s, 1H), 8.80 (d,
J=4.8 Hz, 1H), 8.00 (s, 1H), 7.81 (s, 1H), 7.71 (s, 1H), 7.30 (s,
1H), 7.23 (d, J=4.9 Hz, 1H), 7.04 (s, 1H), 4.63-4.55 (m, 2H),
4.23 (td, J=4.3 Hz, 11.0 Hz, 1H), 3.91 (s, 1H), 3.73-3.65 (m,
1H), 2.28 (s, 3H), 1.92-1.63 (m, 4H), 1.48-1.44 (m, 2H).

The following compounds in Tables 10A-10C were pre-
pared according to the method described for Example 10.1
and may include step 1.

TABLE 10A
Rl
/
N—N
F;C /
(]
)\
N N CH;3
H

Ex. [M+H]" M+H]"
No. Structure Chemical Name  Calc’d Found
10.2 OH 3-[4-(3-methyl- 434 434

5-{[4-

HO. (trifluorometh-

yDpyrimidin-2-

yl]amino }phen-

y1)-1H-pyrazol-

1-

chiral, mix enantiomers yl]cy.clohexane—
&3 1,2-diol
free base

10.3 OH 3-[4-(3-methyl- 434 434

5-[4-

HO. (trifluorometh-
yDpyrimidin-2-

yl]amino }phen-
y1)-1H-pyrazol-
1-

yl]eyclohexane-

chiral, enantiomer 4
1,2-diol

free base
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TABLE 10B
Rl
\
N
/
] .
\ N N
T
N \
CH; R3
Ex. M+H]" M+H]"
No R! R®  Chemical Name Cale’d Found Form
10.4 OH C(H)F, 3-[4-(3-{[4- 416.2 416 Free
(difluoromethyl)pyrimidin- Base
2-ylJamino}-5-
methylphenyl)-1H-
Y OH pyrazol-1-
B yl]cyclohexane-1,2-diol
wnwnnARnnrv
single
stereoisomer,
peak 2 of 4
10.5 WOH  CH)F, 3-[4-(3-{[4- 416.2 416 Free
- (difluoromethyl)pyrimidin- Base
2-ylJamino}-5-
- methylphenyl)-1H-
Y K(o):1 pyrazol-1-
E yl]cyclohexane-1,2-diol
-I\I\I\EI\MI‘
single
stereoisomer,
peak 3 of 4
10.6 WOH  C(H)F, 3-[4-(3-{[4- 416.2 416 Free
- (difluoromethyl)pyrimidin- Base
2-ylJamino}-5-
ey, methylphenyl)-1H-
"OH pyrazol-1-
yl]cyclohexane-1,2-diol
single
stereoisomer,
peak 1 of 4
10.7 OH C(H)F, 3-[4-(3-{[4- 416.2 416 Free
(difluoromethyl)pyrimidin- Base
2-ylJamino}-5-
methylphenyl)-1H-
OH pyrazol-1-
yl]cyclohexane-1,2-diol
single
stereoisomer,
peak 4 of 4
10.8 OH CH;  3-(4-{3-methyl-5-[(4- 380.2 380 TFA Salt
methylpyrimidin-2-
ylamino]phenyl }-1H-
pyrazol-1-
OH yl)cyclohexane-1,2-diol
single
stereoisomer,

peak 1 of 3
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TABLE 10B-continued
Rl
\
N
g
\ N
Y |
AN
CH; R?
Ex. M+H* [M+H]"
No. R! R®  Chemical Name Cale’d Found Form
10.9 OH  CH, 3-(4-{3-methyl-5-[(4- 380.2 380 TFA Salt
methylpyrimidin-2-
ylamino]phenyl }-1H-
pyrazol-1-
OH yl)cyclohexane-1,2-diol
racemic
10.10 OH CH, 3-(4-{3-methyl-5-[(4- 380.2 380 TFA Salt
methylpyrimidin-2-
ylamino]phenyl }-1H-
pyrazol-1-
OH yl)cyclohexane-1,2-diol
single
stereoisomer,
peak 3 of 3
TABLE 10C Example 11.1
35
Rl\ Preparation of (R)-3-(4-(3-(4-cyclopropylpyrimidin-
N 2-ylamino)-5-methylphenyl)-1H-pyrazol-1-yl)-2-
N/ | - hydroxypropanoic acid
\ NYN | 0
N
N F HO
H
CH; O
F F 45 N—N
OH
M+ M+ /
Ex. oy HJ* Y
No. R! Chemical Name Cale’d  Found Form
10.11 OH 3-[4-(3-{[4- 434.2 434 Free
(difluoromethyl)- Base >0 o~ N
5-fluoro- |
pyrimidin-2- =
Y OH ylJamino}-5- N g
B methylphenyl)-
wnanfnnne 1H-pyrazol-1- 55
single stereoisomer, Tl]zc_(yﬁci‘l’hexane' Cesium carbonate (65.2 mg, 0.20 mmol) was added along
late eluting ’ with  4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-
12 OH 3-4-(3-{[4 4349 434 Free pyrazole (19.40 mg, 0.100 mmol) dissolved in DMF (1000
) = (difluoromethyl)- ' Base pL) and (R)-methylglycidate (10 uL, 0.11 mmol) was added
5-fluoro- 60 to vial. The reaction was warmed to 80° C. and stirred over-
"y, Pyrimidin-2- night. PACL,(dppf)-CH,CI, (8.17 mg, 10.00 pmol) was added
OH ylJamino}-5- . . . .
methylphenyl)- directly to the reaction mixture e}lqng with N-(3-br0m0-5-
1H-pyrazol-1- methylphenyl)-4-cyclopropyl-pyrimidin-2-amine (30 mg,

single stereoisomer,
early eluting

yl]eyclohexane-
1,2-diol

65

0.1 mmol) and sodium carbonate (2M in water, 100 uL, 0.200
mmol). The mixture was stirred at 90° C. overnight and then
stirred at 100° C. for 72 hours. Si-Dimercaptotriazole (Si-
DMT) (222 mg, 0.126 mmol) was added as a means of scav-
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enging the palladium and the vial was resealed and allowed to
stir for 6 hours at room temperature. The reaction mixture was
filtered through an activated CELITE cartridge (HM-N) and
washed with DMSO (2x1 mL). The solution was purified by

reverse phase HPL.C (ACN/water with ammonium hydroxide 5

buffer) to afford (R)-3-(4-(3-(4-cyclopropylpyrimidin-2-
ylamino)-5-methylphenyl)-1H-pyrazol-1-y1)-2-hydroxypro-
panoic acid as the ammonium salt. MS ESI caled. for
CoH,,N50;5 [M+H]* 380. found 380. '"H NMR (600 MHz,

312

DMSO-dy) 8 9.26 (s, 1H), 8.22 (d, I=5.0, 1H), 7.92 (s, 1H),
7.79 (s, 1H), 7.68 (s, 1H), 7.30 (s, 1H), 6.91 (s, 1H), 6.75 (d,
J=5.0, 1H), 4.37 (dd, J=2.7, 13.6, 1H), 3.95 (dd, J=8.7, 13.6,
1H), 3.89 (d, I=7.4, 1H), 2.24 (s, 3H), 2.03-1.94 (m, 1H),
1.09-0.98 (m, 5H).

The following compounds in Tables 11A and 11B were
prepared according to the method described for Example
11.1.

TABLE 11A
Ie
Rl
\ Rlb
/ H
N | |
\ Y3 N N
= “
Rla v ) | ¥ . |
N NN
R? R?
le [RI9=RIP=R* =H; Y?! = Y?2= CIL; Y9! = N]
Ex. M+H]" [M+H]"
No. R! R? R? Chemical Name Caled Found
112 —CH,CHOHCO,H CH, OCH;  (28)-2-hydroxy-3-(4-{3- 370 370
S [(4-methoxy-pyrimidin-
ammonium salt 2-yl)amino]-5-
methylphenyl }-1H-
pyrazol-1-yl)-propanoic
acid
11.3 —CH,CHOHCO,H CH,; CH, (28)-2-hydroxy-3-(4-{3- 354 354
S methyl-5-[(4-
ammonium salt methylpyrimidin-2-
ylamino]phenyl }-1H-
pyrazol-1-yl)-propanoic
acid
114 —CH,CHOHCO,H H OCH;  (28)-2-hydroxy-3-(4-{3- 356 356
S [(4-methoxy-pyrimidin-
ammonium salt 2-yl)-amino]phenyl}-
1H-pyrazol-1-yl)-
propanoic acid
11.5 —CH,CHOHCO,H CH,; c-propyl  (2S)-3-(4-{3-[(4- 380 380, 380
S cyclopropylpyrimidin-2-
ammonium salt yl)amino]-5-methyl-
phenyl}-1H-pyrazol-1-
y1)-2-hydroxy-propanoic
acid
11.6 —CH,CHOHCO,H CH,; OCHj;,  (2S)-3-(4-{3-[(5-chloro- 404 404
S R*=Cl  4-methoxy-pyrimidin-2-
ammonium salt yl)-amino]-5-methyl-
phenyl}-1H-pyrazol-1-
y1)-2-hydroxy-propanoic
acid
117 —CH,CHOHCO,H CH,; CHs, (2R)-3-(4-{3-[(5-chloro- 388 388
R R*=Cl  4-methyl-pyrimidin-2-
ammonium salt yl)-amino]-5-methyl-
phenyl}-1H-pyrazol-1-
y1)-2-hydroxy-propanoic
acid
11.8  —CH,CHOHCO,H CH, OCH;,  (2R)-2-hydroxy-3-(4-{3- 370 370
R [(4-methoxy-pyrimidin-
ammonium salt 2-yl)-amino]-5-methyl-
phenyl}-1H-pyrazol-1-
yl)propanoic acid
11.9 —CH,CHOHCO,H CH,; OCHj;,  (2R)-3-(4-{3-[(5-chloro- 404 404
R R*=Cl  4-methoxy-pyrimidin-2-
ammonium salt yl)-amino]-5-methyl-
phenyl}-1H-pyrazol-1-
y1)-2-hydroxy-propanoic
acid
11.10 —CH,CHOHCO,H CH,; CH, (2R)-2-hydroxy-3-(4-{3- 354 354
R methyl-5-[(4-

ammonium salt

methylpyrimidin-2-
ylamino]phenyl }-1H-
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TABLE 11A-continued

Ie
l
H
Y& .
le [RI9=R1P =R =T, Y?! = Y?2 = CI; Y9! =N]
Ex. M+H* [M+H]*
No. R! R2 R3 Chemical Name Calc’d Found
pyrazol-1-yl)propanoic
acid
11.11 —CH,CHOHCO,H H OCH;  (2R)-2-hydroxy-3-(4-{3- 356 356
R [(4-methoxy-pyrimidin-
ammonium salt 2-yl)amino]phenyl}-1H-
pyrazol-1-yl)propanoic
acid
11.12 —CH,CHOHCO,H CH; c-propyl  (2R)-3-(4-{3-[(4- 380 380
R cyclopropylpyrimidin-2-
ammonium salt yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-yl)-2-
hydroxypropanoic acid
11.13 —CH,CHOHCO.,H CH, CH,, (2R)-3-(4-{3-[(5-fluoro- 372 372
R R*=F  4-methylpyrimidin-2-
ammonium salt yl)amino]-5-
methylphenyl}-1H-
pyrazol-1-yl)-2-
hydroxypropanoic acid
11.14 —CH,CHOHCO,H CH; OCH(CHj), (2R)-2-hydroxy-3-[4-(3- 398 398
R methyl-5-{[4-(1-
ammonium salt methylethoxy)-
pyrimidin-2-yl]amino }-
phenyl)-1H-pyrazol-1-
yl]propanoic acid
11.15 —CH,CHOHCO,H CH; OCHj;,  (2R)-3-(4-{3-[(5-chloro- 404 404
R R*=Cl  4-methoxy-pyrimidin-2-
ammonium salt yl)amino]-5-methyl-
phenyl}-1H-pyrazol-1-
y1)-2-hydroxy-propanoic
acid
11.16 —CH,CHOHCO,H CH; CH(CH;), (2R)-2-hydroxy-3-[4-(3- 382 382
R methyl-5-{[4-(1-

ammonium salt

methylethyl)-pyrimidin-
2-yl]amino }phenyl)-1H-
pyrazol-1-yl]propanoic

acid

314
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TABLE 11B
Ie
Rl
\ 15
N R
g 1
\ NER N N
= =z
Rla Y3 YbZ Yl |
A
R? R?

Ie [R' =R1? = R% = H; Y?! = Y?2 = N; Y3 — Yl - CH]

Ex.

No. R! R? R3 Chemical Name

M + H]*
Cale’d

M + H]*
Found

11.17 —CH,CHOHCO,H CH, CH; (28)-2-hydroxy-3-(4-
S {4-methyl-6-[(4-
ammonium salt methyl-pyridin-2-
yl)amino]-pyrimidin-2-
yl}-1H-pyrazol-1-
yl)propanoic acid
11.18 —CH,CHOHCO,H CH, CF, (2S)-2-hydroxy-3-[4-
S (6-methyl-4-{[4-
ammonium salt (trifluoro-
methyl)pyrimidin-2-
yl]amino }pyridin-2-yl)-
1H-pyrazol-1-
yl]propanoic acid
11.19 —CH,CHOHCO,H CH, CH, (2R)-2-hydroxy-3-(4-
R {4-methyl-6-[(4-
ammonium salt methyl-pyridin-2-
yl)amino]-pyrimidin-2-
yl}-1H-pyrazol-1-
yl)propanoic acid
11.20 —CH,CHOHCO,H CH, CF; (2R)-2-hydroxy-3-[4-
R (6-methyl-4-{[4-
ammonium salt (trifluoro-
methyl)pyrimidin-2-
yl]amino }pyridin-2-yl)-
1H-pyrazol-1-
yl]propanoic acid

355

409

355

409

355

409

355

409

Example 12.1

Preparation of 4-((4-(3-methyl-5-((4-(trifluorom-
ethyl)pyrimidin-2-yl)amino)phenyl)-1H-pyrazol-1-
yDmethyl)piperidin-4-ol

NH
HO
N—N
CF; N
(]
)\
N N Me
H

Step 1:
Sodium hydride (27 mg, 0.68 mmol) was added to a mix-
ture of N-(3-methyl-5-(1H-pyrazol-4-yl)phenyl)-4-(trifluo-

40

45

50

55

60

65

romethyl) pyrimidin-2-amine (145 mg, 0.46 mmol), ten-butyl
1-oxa-6-azaspiro[2.5]octane-6-carboxylate (112 mg, 0.525
mmol) in DMF (2 mL). The resulting brown solution was
stirred at 90° C. for 5 hours. The mixture was partitioned
between EtOAc and saturated ammonium chloride. The
organic layer was washed with water, brine, dried over
sodium sulfate, filtered and concentrated under reduced pres-
sure. The residue was purified by column chromatography on
silica gel (50% EtOAc/hexanes) to afford racemic tert-butyl
4-hydroxy-4-((4-(3-methyl-5-((4-(trifluoromethyl)pyrimi-
din-2-yl)amino)phenyl)-1H-pyrazol-1-yl)methyl)piperi-
dine-1-carboxylate MS ESI cale’d for C,,H;,F;NO;
[M+H]*533. found 533.

Step 2:

TFA (0.1 mL 1.298 mmol) was added to the solution of
racemic tert-butyl 4-hydroxy-4-((4-(3-methyl-5-((4-(trifluo-
romethyl) pyrimidin-2-yl)amino)phenyl)-1H-pyrazol-1-yl)
methyl)piperidine-1-carboxylate (120 mg, 0.23 mmol) in
dichloromethane (1 mL). The mixture was stirred at room
temperature for 2 days. Additional TFA (0.2 mL) was added
and the mixture was stirred for 16 hours. The mixture was
purified on reverse phase HPLC (ACN/water with 0.1% TFA
modifier) to afford 4-((4-(3-methyl-5-((4-(trifluoromethyl)
pyrimidin-2-yl)amino )phenyl)-1H-pyrazol-1-yl)methyl)pip-
eridin-4-ol. MS ESI cale’d for C, H, ,F;N,O [M+H]"433.
found 433. '"H NMR (500 MHz, CD,0D) 8 8.65 (d, J=4.8,
1H),7.96 (s, 1H), 7.86 (s, 1H), 7.83 (s, 1H), 7.31 (s, 1H), 7.06
(s, 1H), 7.05 (d, J=4.2, 1H), 4.20 (s, 2H), 3.31-3.17 (m, 4H),
2.33 (s, 3H), 1.94-1.78 (m, 2H), 1.73-1.65 (m, 2H).
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The following compounds in Table 12 were prepared
according to the method described for Example 12.1 and may
not include Step 2.

TABLE 12
Ie
Rl
\N Rlb
/ H
N | |
\ Y2 N N,
T T
Rla ) | . |
Y& YE »
R? R?
le [RI9=RIP=R* =11; Y?! = Y?2= CH; Y*! = Nj]
Ex. M+H* [M+H]"
No. R! R? R* Chemical Name Calc’d Found
122 CH, CF; 1-{[4-(3-methyl-5-{[4- 404 404
(trifluoro-
methyl)pyrimidin-2-
HO yl]amino }-phenyl)-1H-
pyrazol-1-yl]-methyl}-
TFA salt cyclobutanol
123 P CH, CH, 3-methoxy-1-[(4-{3- 380 380
O methyl-5-[(4-
methylpyrimidin-2-
yl)aminoJphenyl}-1H-
pyrazol-1-yl)methyl]-
cyclobutanol
HO
TFA salt
124 CH; CF; tert-butyl (4-hydroxy-4- 547 547
{[4-(3-methyl-5-{[4-
o (trifluoro-

methyl)pyrimidin-2-
yl]amino }phenyl)-1H-
pyrazol-1-yl]methyl }-

O piperidin-1-yl)acetate
N
H()Egk
TFA salt
125 CH, CF; 4-{[4-(3-methyl-5-{[4- 434 434
(trifluoromethyl)pyrimidin-
ire) 2-ylJamino }phenyl)-1H-
pyrazol-1-yl]methyl }-
tetrahydro-2H-pyran-4-ol
O
free base

12.6% HO CH; CF; 4-hydroxy-2,2-dimethyl- 504 504
4-{[4-(3-methyl-5-{[4-
(trifluoromethyl)pyrimidin-
2-ylJamino }phenyl)-1H-
pyrazol-1-yl]methyl }-
cyclohexanecarboxylic
acid

HO O

syn racemic
free base
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TABLE 12-continued

Ie
Rl
\N Rlb
/
N | |
\ Y2 N
= =
Rla N | 1 |
Y& YE »
R? R?
le [RI2=RIP=R* =H; Y?! = Y?2= CH; Y*! = N;]
Ex. M+H* [M+H"
No. R! R? R® Chemical Name Cale’d Found
12.7 CH, CF; 3-{[4-(3-methyl-5-{[4- 434 434
(trifluoromethyl)pyrimidin-
ire) 2-ylJamino }phenyl)-1H-
pyrazol-1-yl]methyl }-
tetrahydro-2H-pyran-3-ol
O
free base

128 CH, CF; meso (2R 4S,65)-2,6- 462 462
HOy,,, dimethyl-4-{[4-(3-methyl-
5-{[4-(trifluoro-
methyl)pyrimidin-2-
yl]amino }phenyl)-1H-
o pyrazol-1-yl]methyl }-

tetrahydro-2H-pyran-4-ol;
chiral-alcohol
trans to the cis
methyl groups
free base
12.9 CF; 2,2-dimethyl-4-{[4-(3- 462 462
methyl-5-{[4-(trifluoro-
methyl)pyrimidin-2-

CH,
&

HO yl]amino }phenyl)-1H-
pyrazol-1-yl]methyl }-
tetrahydro-2H-pyran-4-ol

(@)

chiral-R or S
(early eluting
peak)
free base

12.10 CH, CF; 22-dimethyl-4-{[4-(3- 462 462
methyl-5-{[4-(trifluoro-
HO,, methyl)pyrimidin-2-
=, yl]amino }phenyl)-1H-
pyrazol-1-yl]methyl }-
tetrahydro-2H-pyran-4-ol
)

chiral-R or S
(late eluting

peak)
free base
12.11 CH, CF, 3-{[4-(3-methyl-5-{[4- 434 434
o) (trifluoromethyl)pyrimidin-

2-ylJamino }phenyl)-1H-
pyrazol-1-yl]methyl }-

AU tetrahydro-2H-pyran-3-ol

OH

free base
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TABLE 12-continued

R
\N Rl
{ |
Q|
\ NEL
7z
1 |
R'¢ YK
R2

le[RI9=RIP=R*=11; Y?! =

Y%2=CH; Y = Nj]

Ie

Ex. M+H* [M+H]"
No. R! R? R* Chemical Name Calc’d Found
12.12 HO CH, CF, 3-{[4-(3-methyl-5-{[4- 434 434
“n,,, (trifluoromethyl)pyrimi-
din-2-
yl]amino }phenyl)-1H-
o pyrazol-1-yl]methyl }-
tetrahydro-2H-pyran-4-
ol
chiral-R or S
(late eluting
peak)
free base
12.13 HO CH, CH, 4-[(4-{3-methyl-5-[(4- 380 380
methylpyrimidin-2-
yl)aminoJphenyl}-1H-
pyrazol-1-yl)methyl]-
tetrahydro-2H-pyran-4-ol
O
free base
12.14 CH, CF, 4-{1-[4-(3-methyl-5-{[4- 448 448
(trifluoromethyl)pyrimidin-
HO 2-ylJamino }phenyl)-1H-
pyrazol-1-yl]ethyl}-
tetrahydro-2H-pyran-4-ol
O
racemic (methyl
and alcohol are
cis)
free base
12.15%6 HO O CH; CFy (4-hydroxy-4-{[4-(3- 491 491
methyl-5-{[4-
(trifluoromethyl)-
pyrimidin-2-ylJamino}-
N phenyl)-1H-pyrazol-1-
HO. yl]methyl}piperidin-1-
yl)acetic acid
TFA salt

Foo‘motes:lsExample 12.6 used methyl syn-5,5-dimethyl- 1-oxaspiro[ 2.5]octane-6-carboxylate as the starting material which afforded

5,5-dimethyl-1-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]amino } phenyl)- 1 H-pyrazol-1-yl]

methyl}-2-oxabicyelo[2.2.2]octan-3-one followed by method described in Preparative Example 6.1—ester hydrolysis as the ultimate

synthetic step.

16Example 12.15, from the corresponding tert-butyl ester, used by the method described in Preparative Example 6.—tert-Butyl ester

hydrolysis as the ultimate synthetic step.

322
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Example 13.1

Preparation of N-(3-(1-isopropyl-1H-pyrazol-4-yl)-
5-methylphenyl)-4-(trifluoromethyl)-pyrimidin-2-
amine

4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-

pyrazole (0.02 g, 0.10 mmol), polystyrene supported-triph-
enylphosphine (0.12 g, 0.24 mmol, 1.92 mmol/g), diisopro-
py!l hydrazine-1,2-dicarboxylate (0.04 g, 0.19 mmol), and
isopropanol (0.01 g, 0.21 mmol) were suspended in THF (1.0
mL). The reaction was allowed to shake at ambient tempera-
ture for 48 hours. The reaction mixture was filtered, the eluent
was collected and concentrated under reduced pressure.
Pd(dppf)Cl, (0.011 g, 0.015 mmol), N-(3-bromo-5-meth-
ylphenyl)-4-(trifluoromethyl)pyrimidin-2-amine (0.03 g,
0.08 mmol), sodium carbonate (0.10 mL, 0.20 mmol, 2 M)
suspended in THF (1.0 mL) were added. The vial was capped
and irradiated in a microwave for 15 minutes at 110° C. Silica
supported-DMT (0.055 g, 0.05 mmol, 0.94 mmol/g) was
added, the vial was sealed and allowed to stir for 4 hours. The
reaction mixture was passed through a syringe filter, the elu-
ent was collected and concentrated under reduced pressure.
The residue was purified by reverse phase HPLC (0 to 95%
ACN/water with 0.1% TFA modifier) to afford N-(3-(1-iso-
propyl-1H-pyrazol-4-yl)-5-methylphenyl)-4-(trifluorom-
ethyl)pyrimidin-2-amine. MS ESI calc’d for C, H,;F,Ng
[M+H]* 362. found 362. '"H NMR (500 MHz, DMSO-d,) 8
10.10 (s, 1H), 8.80 (d, J=4.8, 1H), 8.08 (s, 1H), 7.84 (s, 1H),
7.71 (s, 1H), 7.29 (s, 1H), 7.23 (d, J=4.9, 1H), 7.07 (s, 1H),
4.49 (dt, J=6.6, 13.3, 1H), 2.28 (s, 3H), 1.43 (d, J=6.7, 6H).

The following compounds in Table 13 were prepared
according to the method described for Example 13.1.
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TABLE 13
Ie
Rl
\N Rlb
N/ | |
\ yb! N N
7 Y
Rla YK | Yl |
N
R? R?

le[Rl?=R!* = R* = H; Y?! = Y? = CH; Y*! = N]

M+ M+
Ex. Chemical H* H*
No. R! R? R® Name Cale’d  Found

13.2 CH; CF3; N-{3-methyl- 417 417
5-[1-(2-
pyrrolidin-
2-ylethyl)-
1H-pyrazol-
4-y1]
NH phenyl}-4-
(trifluoro-
methyl)-
pyrimidin-2-
racemic amimne
formate salt

13.3 CH; CF3 N-{3-methyl- 404 404
5-[1-(tetra-
hydrofuran-
2-ylmethyl)-

fo) 1H-pyrazol-
4-y1]
phenyl}-4-

(trifluoro-

methyl)-

pyrimidin-2-
amine

formate salt

Example 14

Preparation of (R or S) 5-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }pheny1)-1H-pyra-
z0l-1-yl]azepan-2-one (early eluting enantiomer and
late eluting enantiomer)

NH
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-continued
@]
NH
H
7— N
CF; S
(]
)\
N

Step 1:

Sodium azide (155 mg, 2.39 mL.) was added to a solution of
N-{3-[1-(1,4-dioxaspiro[4.5]dec-8-yl)-1H-pyrazol-4-yl]-5-
methylphenyl}-4-(trifluoromethyl)pyrimidin-2-amine (732
mg, 1.59 mmol) in chloroform (8.0 mL) followed by meth-
anesulfonic acid (1.24 mL,, 19.1 mmol). The reaction was
heated to 65° C. for 2 h. The reaction was cooled to room
temperature and water was added, followed by NaOH (1IN).
The organic layer was extracted with EtOAc (3x). The com-
bined layers were dried over magnesium sulfate and concen-
trated under reduced pressure. The residue was purified by
column chromatography on silica gel (10% methanol/dichlo-
romethane) to afford racemic 5-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
azepan-2-one as a white solid. MS ESI caled. for
C,,H,,F;N,O [M+H]" 431. found 431.

Step 2:

Racemic  5-[4-(3-methyl-5-{[4-(trifluvoromethyl)pyrimi-
din-2-yl]amino }phenyl)-1H-pyrazol-1-yl]azepan-2-one
(549 mg, 1.28 mmol) enantiomers were separated by chiral
super critical fluid chromatography (OJ 2.1x25cm, SuM ata
wavelength of 275 nm, 35/65 methanol/CO, and a flow rate of
70 mL/min) to afford (5R or S)-5-[4-(3-methyl-5-{[4-(trif-
luoromethyl)pyrimidin-2-yl]lamino} phenyl)-1H-pyrazol-1-
yl]azepan-2-one (early eluting enantiomer), MS ESI calcd.
for Cp,H,, FiN4O [M+H]* 431. found 431. '"H NMR (500
MHz, DMSO-d) 8 10.10 (s, 1H), 8.80(d, J=4.8, 1H), 8.12 (s,
1H), 7.82 (s, 1H), 7.72 (s, 1H), 7.58 (t, J=15.4, 1H), 7.29 (s,
1H),7.24 (d,J=4.9,1H),7.06 (s, 1H), 4.47-4.36 (m, 1H), 3.27
(ddd,J=4.4,11.1,15.3,1H),3.19-3.05 (m, 1H), 2.31-2.19 (m,
SH), 2.11 (t, J=13.2, 2H), 1.97-1.79 (m, 2H); and (5R or
S)-5-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)- 1 H-pyrazol-1-yl]azepan-2-one (late eluting
enantiomer), MS ESI calcd. for C, H,, F,N,O [M+H]" 431.
found 431. "H NMR (500 MHz, DMSO-d) § 10.10 (s, 1H),
8.80 (d, J=4.8, 1H), 8.12 (s, 1H), 7.82 (s, 1H), 7.72 (s, 1H),
7.58 (t,1=15.4, 1H),7.29 (s, 1H), 7.24 (d, J=4.9, 1H), 7.06 (s,
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1H), 4.47-436 (m, 1H), 3.27 (ddd, J=4.4, 11.1, 15.3, 1H),
3.19-3.05 (m, 1H), 2.31-2.19 (m, S5H), 2.11 (t, I=13.2, 2H),
1.97-1.79 (m, 2H).

Example 15

Preparation of cis-4-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-1-
yl]cyclohexanol

OH

\

Step 1:

N-{3-[1-(1,4-dioxaspiro[4.5]dec-8-yl1)-1H-pyrazol-4-yl]-
5-methylphenyl}-4-(trifluoromethyl)pyrimidin-2-amine
(62.4 mg, 0.14 mmol) was dissolved in THF (1 mL) and
hydrochloric acid (0.45 mL, 2.72 mmol) was added. The
reaction mixture was stirred at room temperature for two
hours. The mixture was diluted with EtOAc, washed with
saturated sodium bicarbonate, dried over sodium sulfate, fil-
tered and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (10-
80% BtOAc/hexanes) to afford 4-[4-(3-methyl-5-{[4-(trif-
luoromethyl)pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-1-
yl]cyclohexanone as a colorless foam. MS ESI caled. for
C,,H,,F;N,O [M+H]* 416. found 416. 'HNMR (500 MHz,
DMSO-dy) § 10.11 (s, 1H), 8.80 (d, J=4.7 Hz, 1H), 8.17 (s,
1H), 7.82 (s, 1H), 7.80 (s, 1H), 7.35 (s, 1H), 7.27 (d,J=4.7 Hz,
1H), 7.08 (s, 1H), 4.77-4.68 (m, 1H), 2.61-2.48 (m, 4H),
2.35-2.17 (m, 4H), 2.22 (s, 3H).

Step 2:

Sodium borohydride (3.39 mg, 0.09 mmol) was added to
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexanone (24.8 mg,
0.06 mmol) dissolved in methanol (0.5 mL). The reaction
mixture was stirred at room temperature for one hour. The
mixture was diluted with EtOAc, washed with water, dried
over sodium sulfate, filtered, and concentrated under reduced
pressure. The residue was purified by reverse phase HPLC
(45 to 80% ACN/Water with 0.1% TFA modifier). The free
base was liberated using PL-HCO; cartridges (Strato-
spheres™, 0.9 mmol) and lyophilized to afford cis-4-[4-(3-
methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexanol. MS ESI
calcd. for C,,H,,F,N.O [M+F]* 418. found 418. '"H NMR
(500 MHz, DMSO-d,) 8 10.10 (s, 1H), 8.80 (d, J=4.7 Hz,
1H), 8.06 (s, 1H), 7.82 (s, 1H), 7.70 (s, 1H), 7.38 (s, 1H), 7.25
(d, J=4.7 Hz, 1H), 7.05 (s, 1H), 4.67 (s, 1H), 4.19-4.07 (m,
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1H), 3.50-3.41 (m, 1H), 2.27 (s, 3H), 2.02-1.99 (m, 2H),
1.94-1.85 (m, 2H), 1.78 (q, I=11.7 Hz, 2H), 1.35 (q, I=11.7
Hz, 2H).

Example 16

Preparation of (2S)-3-[4-(3-{[4-(difluoromethyl)
pyrimidin-2-yl]amino } -5-methylphenyl)-1H-pyra-
zol-1-yl]-2-hydroxypropanamide

0
NH,
N—N
/ OH
F. F VY
Z SN
x> J\
N N
H
Step 1:

Ammonia (7.0 M in methanol, 1.5 mL, 10.5 mmol) was
added to a flask containing methyl (2S)-3-[4-(3-{[4-(difluo-
romethyl)pyrimidin-2-yl]Jamino}-5-methylphenyl)-1H-
pyrazol-1-yl]-2-hydroxypropanoate (57.2 mg, 0.14 mmol)
and the mixture was stirred overnight at 60° C. The mixture
was cooled to room temperature and concentrated under
reduced pressure. The residue was purified by reverse phase
HPLC (0 to 95% ACN/water with 0.1% TFA modifier) to
afford (2S)-3-[4-(3-amino-5-methylphenyl)-1H-pyrazol-1-
yl]-2-hydroxypropanamide. MS ESI calcd. for C,;H,,N,O,
[M+H]* 261. found 261.

Step 2:

2-Chloro-4-(difluoromethyl)pyrimidine (24.8 mg, 0.12
mmol) and acetic acid (0.0074 mL., 0.130 mmol) were added
to an oven-dried flask containing (2S)-3-[4-(3-amino-5-me-
thylphenyl)-1H-pyrazol-1-yl]-2-hydroxypropanamide (46.2
mg, 0.12 mmol) dissolved in dioxane (0.41 mL.). The mixture
was stirred for 3 hours at 120° C. The mixture was then cooled
to room temperature, diluted with water, and extracted with
EtOAc (3x). The combined organic layers were dried over
sodium sulfate, filtered, and concentrated under reduced pres-
sure. The residue was purified by column chromatography on
silica gel (2 to 100% EtOAc/hexanes) to afford (2S)-3-[4-(3-
{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-methylphe-
nyl)-1H-pyrazol-1-yl]-2-hydroxypropanamide. MS ESI
calcd. for C,H, F,N,O, [M+H]* 389. found 389. '"H NMR
(500 MHz, DMSO-d,) 9 9.88 (s, 1H), 8.68 (d, J=4.9 Hz, 1H),
7.96 (s, 1H), 7.82 (s, 1H), 7.76 (s, 1H), 7.37 (s, 1H), 7.34 (s,
1H),7.32 (s, 1H), 7.04 (d,J=4.9 Hz, 1H), 7.01 (s, 1H), 6.87 (1,
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J=54.4 Hz, 1H), 5.86 (d, I=5.9 Hz, 1H), 4.41-4.33 (m, 1H),
4.24-4.18 (m, 1H), 4.17-4.13 (m, 1H), 2.28 (s, 3H).

Example 17

Preparation of 4-hydroxy-4-((4-(3-methyl-5-((4-
(trifluvoromethyl)pyrimidin-2-yl)amino)phenyl)-1H-
pyrazol-1-yl)methyl)piperidine-1-carboxamide

0
>/NH2
N
Ho
N—N
CF; N
\ N
)\
N N Me
i

Potassium cyanate (55.6 mg, 0.69 mmol), water (2.4 mL)
and hydrochloric acid (2.0 M in water, 0.3 mL, 0.60 mmol)
were added to a solution of racemic 4-((4-(3-methyl-5-((4-
(trifluoromethyl)pyrimidin-2-yl)amino)phenyl)-1H-pyra-
zol-1-yl)methyl)piperidin-4-ol (49 mg, 0.11 mmol) in THF
(0.8 mL). The mixture was stirred at 55° C. for 3.5 hours.
Additional hydrochloric acid standard solution (2.0 M in
water, 0.15 mL, 0.30 mmol) and potassium cyanate (20.0 mg,
0.25 mmol) were added. The mixture was heated for another
2 hours then saturated sodium bicarbonate and EtOAc were
added. The organic phase was washed with water, brine, dried
over sodium sulfate, filtered and concentrated under reduced
pressure. The residue was purified on reverse phase HPLC
(ACN/water with 0.1% TFA modifier) to afford 4-hydroxy-
4-((4-(3-methyl-5((4-(trifluoromethyl) pyrimidin-2-yl)
amino)phenyl)-1H-pyrazol-1-yl)methyl) piperidine-1-car-
boxamide. MS ESI calc’d for C,,H,F;N.O, [M+H]*476.
found 476. 'H NMR (500 MHz, CD;0D) § 8.68 (d, 1=4.9,
1H), 7.96 (s, 1H), 7.84 (s, 1H), 7.82 (s, 1H), 7.37 (s, 1H), 7.10
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(s, 1H),7.09 (d,J=4.9, 1H), 4.16 (s, 2H), 3.78 (d, I=13.2, 2H),
3.20 (t, J=11.3, 2H), 2.35 (s, 3H), 1.71-1.56 (m, 2), 1.48 (d,
J=13.1, 2H).

Example 18.1

Preparation of 3-(1-(6-((4-(trifluoromethyl)pyridin-
2-yDamino)pyridin-2-y1)-1H-pyrazol-4-yl)propanoic
acid

OH

330
N-(6-Bromopyridin-2-yl)-4-(trifluoromethyl)pyrimidin-
2-amine (0.015 g, 0.047 mmol), ethyl 3-(1H-pyrazol-4-yl)
propanoate (0.008 g, 0.047 mmol), potassium phosphate

5 tribasic (0.030 g, 0.14 mmol), and DMSO (0.48 mL) were

added to a microwave vial. The reaction tube was sealed and
heated to 130° C. for 12 hours. The completed reaction was
diluted DMSO (0.5 mL) and passed through a syringe filtered

10 where the eluent was collected and concentrated under

reduced pressure. The residue was taken up in dichlo-
romethane (1.0 mL), MeOH (0.5 mL), and NaOH (0.5 mL,,
1.0 M) and was allowed to stir at ambient temperature for 4

15 hours. The reaction was concentrated under reduced pressure.

The residue was taken up in DMSO (1.0 mL), passed through
a syringe filter and purified by reverse phase preparative
HPLC (0 to 95% ACN/H,O with 0.1% ammonium hydroxide

5o modifier) to afford 3-(1-(6-((4-(trifluoromethyl)pyridin-2-yl)

amino)pyridin-2-yl)-1H-pyrazol-4-yl)propanoic acid. MS
ESI calc. for C,,H,F,N.O, [M+H]* 378. found 378. 'H
NMR (600 MHz, DMSO-d,) 8 10.35 (s, 1H), 8.48 (d, J=5.2,

,s 1H), 8.19 (s, 1H), 8.18 (s, 1H), 7.80 (t, 1-8.0, 1H), 7.60 (s,

1H), 7.49 (d, J=8.2, 1H), 7.34 (d, ]=7.8, 1H), 7.20 (d, =5 3,
1H), 2.62 (t, I=7.6, 2H), 2.23 (t, 2H).

The following compounds in Table 18 were prepared
according to the methods described in Example 18.1

TABLE 18

Ex. No. R!

Ib

\

Z,
/S
—

N
TYT Y
Y& Y&

R? R?

R4

Ib [Rl2=R1” =R*=H; Y?! = ¥?2 = CH; Y?! = N;]

[M+H]*  [M+H]*

R? R®  Chemical Name Cale’d Found

18.2 CH,CH,CO,H
Ammonium Salt

18.3 CH,CH,CO,H
Ammonium Salt

18.4 CH,CH,CO,H
Ammonium Salt

H  CH, 3-(1-{6[@- 324 324
methylpyridin-2-
ylDamino]pyridin-2-yl}-
1H-pyrazol-4-
yl)propanoic acid
CH; c-propyl 3-(1-{6-[(4- 364 364
cyclopropylpyridin-2-
yl)amino]-4-
methylpyridin-2-yl}-1H-
pyrazol-4-yl)propanoic
acid
CH, CH; 3-(1-{6-[(5-chloro-4- 372 372
R*=Cl methylpyridin-2-
yl)amino]-4-
methylpyridin-2-yl}-1H-
pyrazol-4-yl)propanoic
acid
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Example 19.1

332
L-proline (0.0060 g, 0.053 mmol) were suspended in DMSO
(0.70 mL, 0.15 M). The reaction vessel was sealed and heated
to 120° C. for 12 hours. The completed reaction was diluted
with DMSO (0.5 ml) was passed through a syringe filter
5 where the eluent was collected and concentrated reduced
pressure.
Step 2:
o The residue was taken up in dichloromethane (1.0 mL),
MeOH (0.5 mL), and NaOH (0.5 mL,, 1.0 M) and was allowed
OH 10 to stir at ambient temperature for 4 hours. The reaction was
concentrated under reduced pressure. The residue was taken
\ up in DMSO (1.0 mL), passed through a syringe filter and
purified by reverse phase preparative HPL.C (0 to 95% ACN/
N 15 H,O with 0.1% ammonium hydroxide modifier) to afford
3-(1-(3-methyl-5-((4-(trifluoromethyl)-pyrimidin-2-yl)
amino)phenyl)-1H-pyrazol-4-yl)propanoic acid. MS ESI
calc. for C, H,,F;N.O, [M+H]* 392. found 392. '"H NMR
(600 MHz, DMSO-d,) 8 10.27 (s, 1H), 8.81 (d, J=4.8, 1H),
20 8.11 (s, 1H), 8.06 (s, 1H), 7.55 (s, 1H), 7.40 (s, 1H), 7.26 (d,
J=4.9, 1H), 7.21 (s, 1H), 2.68 (t, J=7.5, 2H), 2.55-2.49 (m,

Preparation of 3-(1-(3-methyl-5-((4-(trifluoromethyl)
pyrimidin-2-yl)amino)phenyl)-1H-pyrazol-4-yl)pro-
panoic acid

Step 1:
N-(3-Bromo-5-methylphenyl)-4-(trifluoromethyl)pyrimi-
din-2-amine (0.036 g, 0.11 mmol), ethyl 3-(1H-pyrazol-4-yl)
propanoate (0.020 g, 0.12 mmol), copper iodide (0.0050 g,
0.026 mmol), potassium carbonate (0.029 g, 0.21 mmol) and

2H), 2.31 (s, 3H).

The following compounds in Table 19A were prepared
according to the method described in Example 19.1. Esters
were optionally hydrolyzed according to the procedure in
Example 19.1, Step 2.

TABLE 19A

Ex.No. R!

Ib
R!

RI1® |

R? R?
Ib [Rle=RI6 = R4 = H; Y?! = Y92 = CH; Y! =N;]

M+ H]*"
Cale’d

M+ H]*

R? R®  Chemical Name Found

19.2 CH,CH,CO,Et CH; CF,
Formate Salt

Ethyl 3-[1-(3- 420 420
methyl-5-{[4-

(trifluoromethyl)-

pyrimidin-2-

yl]amino }phenyl)-

1H-pyrazol-4-

yl]propanoate

193 CH,CH,CO,H CH, o-propyl 3-(1-{3-[(4- 364 364

Formate Salt

cyclopropylpyrimidin-
2-yl)amino]-5-
methylphenyl }-1H-
pyrazol-4-
yl)propanoic acid

194 CH,CH,CO,Et CH; c-propyl Ethyl 3-(1-{3-[(4- 392 392

Formate Salt

19.5 CH,CH,CO,Et CH,
Formate Salt

19.6 CH,CH,CO,Et CH; CH,
Formate Salt

cyclopropylpyrimidin-
2-yl)amino]-5-
methylphenyl }-1H-
pyrazol-4-
yl)propanoate
OCH, Ethyl 3-(1-{3-[(4- 382 382
methoxypyrimidin-
2-yl)amino]-5-
methylphenyl }-1H-
pyrazol-4-
yl)propanoate
Ethyl 3-(1-{3- 366 366
methyl-5-[(4-
methyl-pyrimidin-
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TABLE 19A-continued

334

R1® |

R? R?

Ib [R9=R1”=R*=H; Y?! =Y?? = CH; Y?! =Nj]

[M + H]*

Ex.No. R! R? R®  Chemical Name

Cale’d

Ib

M+ H]*
Found

2-yl)amino]-
phenyl}-1H-
pyrazol-4-
yl)propanoate

Example 19.7 and 19.8

4-{1-Hydroxy-1-[1-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-4-
yl]ethyl }benzoic acid, R and S

HO
0
F / \
N
. . Ny Ol
(]
)\
N N
i
HO
0
F / \
N
~
F F N OH

B
N)\N
H

Step 1:

Ph,CCl (10.4 g, 37 mmol) was added to a mixture of
4-bromopyrazole (5.0 g, 34 mmol) and potassium tert-butox-
ide (4.58 g, 41 mmol) in DMF (15 mL) at 0° C. then the
mixture was stirred at 28° C. for 12 hours. The mixture was
diluted with water and extracted with ethyl acetate, filtrated
and recrystallized. The solid was dried under reduced pres-
sure to afford 4-bromo-1-trityl-1H-pyrazole. MS ESI calc’d.
for C,,H, {BrN, [M+H]+389 and 391. found 389 and 391. 'H
NMR (400 MHz, DMSO-dy): 8 7.74 (s, 1H), 7.50 (s, 1H),
7.38-7.34 (m, 10H), 7.04-7.01 (m, 5H).
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Step 2:

n-Buli (1.65 mL, 4 mmol) was added dropwise to a mix-
ture of 4-bromo-1-trityl-1H-pyrazole (1.5 g, 3.8 mmol) in
THF (15 mL) cooled to —78° C. Then the mixture was stirred
at =78° C. for 1 hour. After methyl 4-acetylbenzoate (0.71 g,
3.8 mmol) in THF (1 mL) was added, the mixture was stirred
at —78° C. for 2 hours, and then quenched with saturated
aqueous ammonium chloride solution. The mixture was
extracted with ethyl acetate. The organic layer was concen-
trated and the residue was purified by chromatography on
silica gel to afford methyl 4-[1-hydroxy-1-(1-trityl-1H-pyra-
zol-4-yl)ethyl]benzoate. MS ESI cale’d. for C;,H,oN,O;4
[M+H]" 489. found 489.

Step 3:

TFA (0.1 mL) in DCM (2 mL) were added dropwise to a
mixture of methyl 4-[ 1-hydroxy-1-(1-trityl-1H-pyrazol-4-yl)
ethyl|benzoate (0.2 g, 0.8 mmol), triethylsilane (0.2 mL) in
DCM (5 mL) cooled to —40° C. Then the mixture was stirred
at —40° C. for 2 hours. The mixture was adjusted to pH 7 by
adding aqueous sodium bicarbonate solution at —40° C. After
the reaction warmed to room temperature, the mixture was
extracted with ethyl acetate. The organic layer was concen-
trated and the residue was purified by preparative thin layer
chromatography to afford methyl 4-[1-hydroxy-1-(1H-pyra-
zol-4-yl)ethyl]benzoate. MS ESI cale’d. for C,;H,;N,O;
[M+H]* 247. found 247. 'H NMR (400 MHz, CD,0D): &
7.98 (d, I=8.4 Hz, 2H), 7.59 (d, J=8.4 Hz, 2H), 7.50 (s, 2H),
3.90 (s, 3H), 1.89 (s, 3H).

Step 4:

A mixture of methyl 4-[1-hydroxy-1-(1H-pyrazol-4-yl)
ethyl]benzoate (17 mg, 0.053 mmol), N-(3-bromo-5-meth-
ylphenyl)-4-(trifluoromethyl)pyrimidin-2-amine (13 mg,
0.053 mmol), copper(I) iodide (1 mg, 0.005 mmol), N*,N>-
dimethylethane-1,2-diamine (0.47 mg, 0.005 mmol), and
cesium carbonate (52 mg, 0.16 mmol) in 1,4-dioxane (2 m[.)
was stirred at 130° C. for 50 minutes. After being cooled to
room temperature, the mixture was diluted with ethyl acetate
and washed with brine. The organic layer was concentrated
and the residue was purified by preparative thin layer chro-
matography to afford methyl 4-{1-hydroxy-1-[1-(3-methyl-
5-{[4-(trifluoromethyl)pyrimidin-2-ylJamino }phenyl)-1H-
pyrazol-4-yllethyl}benzoate. MS ESI  calc’d.  for
C,5H,3F5NO; [M+H]* 498. found 498. "H NMR (400 MHz,
CDCl,): § 8.66 (s, 1H), 8.02-8.06 (m, 3H), 7.78 (s, 1H),
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7.59-7.63 (m, 3H), 7.51 (s, 1H), 7.18 (s, 1H), 7.06 (s, 1H),
3.92 (s, 3H), 3.79 (s, 1H), 3.49 (s, 1H), 2.41 (s, 3H), 1.97 (s,
3H).
Step 5:

Methyl 4-{1-hydroxy-1-[1-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}benzoate was separated by SFC (Column, Chiralpak
AS-H 150*4.6 mm; 1.D., 5-40% methanol (0.05% diethy-
lamine) in CO,). to afford methyl 4-{1-hydroxy-1-[1-(3-me-
thyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]amino }phenyl)-
1H-pyrazol-4-yllethyl} benzoate (isomer 1, early eluting) and
methyl 4-{1-hydroxy-1-[ 1-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}benzoate (isomer 2, late eluting).

Step 6:

A mixture of methyl 4-{1-hydroxy-1-[1-(3-methyl-5-{[4-
(trifluvoromethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyra-
zol-4-yl]ethyl }benzoate (isomer 1, early eluting) (100 mg,
0.2 mmol) and lithium hydroxide monohydrate (26 mg, 0.6
mmol) in 1,4-dioxane (2 mL) and water (0.5 mL) was stirred
at 60° C. for 3 hours. After being cooled to 0° C., the mixture
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The procedure for 4-{1-hydroxy-1-[1-(3-methyl-5-{[4-
(trifluoromethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyra-
zol-4-yl]ethyl }benzoic acid (from step 5 as isomer 2, late
eluting) was similar to that of 4-{1-hydroxy-1-[1-(3-methyl-
5-{[4-(trifluoromethyl)pyrimidin-2-ylJamino }phenyl)-1H-
pyrazol-4-yllethyl}benzoic acid (Example 19.8, derived
from step 5 as isomer 1, late eluting). MS ESI calc’d. for
C,,H, ,F.N,O, [M+H]* 484. found 484. "HNMR (400 MHz,
DMSO-d,): §10.30(s, 1H), 8.84 (s, 1H), 8.19 (s, 1H), 8.12 (s,
1H), 7.88-7.90 (m, 2H), 7.61-7.63 (m, 3H), 7.43 (s, 1H),
7.29-7.30 (m, 2H), 5.86 (s, 1H), 2.35 (s, 3H), 1.83 (s, 3H).

The following compounds in Tables 19B and 19C were
prepared according to the method described in Example 19.1
or 19.7. Esters were optionally hydrolyzed according to the
procedure in Example 19.1, Step 2.

TABLE 19B

N
was adjusted to pH 7 with aqueous sodium bicarbonate solu- N
tion. Then the mixture was extracted with ethyl acetate and
washed by brine. The organic layer was concentrated and the 25 CH; CFs
residue was purified by reverse phase chromatography to Ex M+H" [M+H"
afford 4'{ 1 'hydrOXY' 1-[1 '(3 'methyl's '{ [4-(triﬂu0r0methyl) No. R!” Chemical Name Calc’d Found  Form
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}benzoic acid (Example 19.7). MS ESI calc’d. for 19.9 €l N-[3-(3-chloro-1H-pyrazol-1-  354.1 354 TFA
C,.H,,F,N.O, [M+H]* 484. found 484. 'FINMR (400 MHz, 30 yb-3-methylphenyl]-4- Salt
(trifluoromethyl)pyrimidin-2-
DMSO-d,): 9 11.11 (s, 1H),9.66 (s, 1H), 8.99 (s, 1H), 8.93 (s, amine
1H), 8.69-8.71 (m, 2H), 8.42-8.44 (m, 3H), 8.24 (s, 1H),
8.10-8.11 (m, 2H), 6.67 (s, 1H), 3.16 (s, 3H), 2.64 (s, 3H).
TABLE 19C
Rl
\
\ H
NN NYN
-y
CH; CF;
Ex. M+H* [M+H]"
No. R! Chemical Name Calc’d Found  Form
19.10 O 4-hydroxy-4-[1-(3-methyl- 462.2 462 Free
5-{[4- Base
(trifluoromethyl)pyrimidin-
HO 2-ylJamino }phenyl)-1H-
OH  pyrazol-4-
yl]eyclohexanecarboxylic
acid
19.11 O 4-hydroxy-4-[1-(3-methyl- 462.2 462 Free
5-{[4- Base
(trifluoromethyl)pyrimidin-
HO 2-ylJamino }phenyl)-1H-

OH  pyrazol-4-
yl]eyclohexanecarboxylic

acid
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TABLE 19C-continued

Rl
IS
\ N % N
- T
N A
CH; CF;
Ex. M+H" [M+H]"*"
No. R! Chemical Name Cale’d Found  Form

carboxylic acid

19.12 HO trans-4-{1-hydroxy-1-[1- 490.2 490 Free
(3 methyl-5-{[4- Base
(trifluvoromethyl)pyrimidin-
2-yl]amino}phenyl)-1H-
pyrazol-4-
O\\I\\‘\«' yl]ethyl}cyclohexane-

OH
RorS

19.13 HO trans-4-{1-hydroxy-1-[1- 490.2 490 Free
(3-methyl-5-{[4- Base
(trifluvoromethyl)pyrimidin-
2-yl]amino}phenyl)-1H-
pyrazol-4-
Oﬁ\\\\‘«‘ yl]ethyl}cyclohexane-

carboxylic acid

OH
SorR

19.14 (€] 4-hydroxy-2,2-dimethyl-4- 490.2 472 Free
[1-(3-methyl-5-{[4- (observed DBase
(trifluvoromethyl)pyrimidin- as

HO 2-yl]amino}phenyl)-1H- —H,0)
OH  pyrazol-4-
yl]eyclohexanecarboxylic
acid
“RorS,RorS”
19.15 4-hydroxy-2,2-dimethyl-4- 490.2 472 Free

e}
[1-(3-methyl-5-{[4- (observed DBase
(trifluvoromethyl)pyrimidin- as
HO 2-yl]amino}phenyl)-1H- —H,0)
OH  pyrazol-4-
yl]eyclohexanecarboxylic
acid

“RorS,SorR”
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Example 20.1

(R or S)-3-Hydroxy-3-methyl-4-(4-(4-methyl-6-((4-
(trifluvoromethyl)pyridin-2-yl)amino)pyridin-2-yl)-
1H-pyrazol-1-yl)butanenitrile

Step 1:

Sodium hydride (20.7 mg, 0.52 mmol) was added to a
solution of 4-methyl-6-(1H-pyrazol-4-yl)-N-(4-(trifluorom-
ethyl)pyridin-2-yl)pyridin-2-amine (150 mg, 0.47 mmol) in
DMF (2 mL). The mixture was stirred for ten minutes after
which time 2-(chloromethyl)-2-ethyloxirane (150 mg, 1.41
mmol) was added. The mixture was stirred at room tempera-
ture for 2 h, water was added, and the mixture was extracted
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with EtOAc. The organic layer was dried over anhydrous
magnesium sulfate, filtered, and concentrated under reduced
pressure to afford 4-methyl-6-(1-((2-methyloxiran-2-yl)me-
thyl)-1H-pyrazol-4-yl)-N-(4-(trifluoromethyl)pyridin-2-y1)
pyridin-2-amine. MS ESI calc’d. for C, H,,;F;N,O [M+H]*
390. found 390.

Step 2:

Sodium cyanide (113 mg, 2.3 mmol) was added to 4-me-
thyl-6-(1-((2-methyloxiran-2-yl)methyl)-1H-pyrazol-4-y1)-
N-(4-(trifluoromethyl)pyridin-2-yl)pyridin-2-amine (180
mg, 0.46 mmol) in ethanol (5§ mL) and water (3 mL), and the
mixture was stirred at room temperature for 18 h. The mixture
was passed through CELITE, washed with methanol, and
concentrated under reduced pressure. The resultant residue
was purified by column chromatography on silica gel (0-20%
EtOAc/Hexane) to afford 3-hydroxy-3-methyl-4-(4-(4-me-
thyl-6-((4-(trifluoromethyl)pyridin-2-yl)amino )pyridin-2-
y1)-1H-pyrazol-1-yl)butanenitrile. The racemic mixture was
purified by chiral SFC (Chiralpak column, MeOH+0.25%
DMEA) to afford (S or R)-3-hydroxy-3-methyl-4-(4-(4-me-
thyl-6-((4-(trifluoromethyl)pyridin-2-yl)amino )pyridin-2-
yD)-1H-pyrazol-1-yl)butanenitrile (Isomer 1, first eluting):
MS ESI cale’d. for C,oH,oFsNO [M+H]* 417. found 417.
'HNMR (500 MHz, DMSO-d,) 8 10.07 (s, 1H), 8.61 (s, 1H),
8.46 (d, J=5 Hz, 1H), 8.15 (s, 1H), 7.96 (s, 1H), 7.17 (d, J=5
Hz, 1H), 7.11 (s, 1H), 7.02 (s, 1H), 5.55 (s, 1H), 4.15 (s, 2H),
2.71-2.64 (m, 2H), 2.28 (s, 3H), 1.18 (s, 3H).

The following compounds in Table 20 were prepared
according to the method described for Example 20.1.

R

1

\
N.
/

N

\

R!
\

CH;

Te(1)

H
N N
D

R3

Te(2)

N
g
N\ N g N
=z | =z
N N R
CH; R?

Ex. R! M+H]" [M+H]*
No. Substructure R3 R* Chemical Name Cale’d Found Form(s)
20.2 CF; H 3-hydroxy-3- 417.2 417 Free
= methyl-4-[4-(3- Base
N ", methyl-5-{[4-
U (trifluoromethyl)
. . pyrimidin-2-
single ster601§omer, early yl]amino}phenyl)-
eluting 1H-pyrazol-1-

Te(1)

yl]butanenitrile
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N
7N,

CH;

N

CH,

Ex. R!
No. Substructure R3

s

R* Chemical Name

R4

M + H]*
Cale’d

M + H]*
Found

Te(1)

Ie(2)

Form(s)

203 CF,

single stereoisomer, late
eluting
Te(1)

204 CF,

N\

N

o

HO

single stereoisomer, early
eluting
Te(2)

205 C(H)F,

AN

W

N
OH

single siomer, early eluting
Te(1)

206 C(H)F,

N\

N

W

HO

single isomer, late eluting
Te(1)

207 C(H)F,

N\

W

N
OH

single isomer, early eluting
Te(1)

H

F

F

H

3-hydroxy-3-
methyl-4-[4-(3-
methyl-5-{[4-
(trifluoromethyl)
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]butanenitrile

3-hydroxy-3-
methyl-4-[4-(4-
methyl-6-{[4-
(trifluoromethyl)
pyridin-2-

yl]amino }pyridin-2-
yl)-1H-pyrazol-1-
yl]butanenitrile

4-[4-(3-{[4-
(difluoromethyl)-5-
fluoropyrimidin-2-
yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-3-
hydroxy-3-
methylbutanenitrile

4-[4-(3-{[4-
(difluoromethyl)-5-
fluoropyrimidin-2-
yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-3-
hydroxy-3-
methylbutanenitrile

4-[4-G-{[4
(difluoromethyl)

pyrimidin-2-yl]amino}-

5-methylphenyl)-
1H-pyrazol-1-yl]-3-
hydroxy-3-
methylbutanenitrile

417.2

417.2

417.2

417.2

399.2

417

417

417

417

399

Free
Base

Free
Base

Free
Base

Free
Base

Free
Base
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CH;

A\

CH,

Ex. R*
No. Substructure R3

ZT
Z,

Yy

R4

Zm
Z,

R4

[M+H]*"

R* Chemical Name Cale’d

M + H]"
Found

Te(1)

Ie(2)

Form(s)

208 C(H)F,

single isomer, late eluting
Te(1)

C(H)(F>)CH;

Z

W

OH

single isomer, early eluting
Te(1)

20.10 C(H)(F»)CH;

single isomer, late eluting
Te(1)

H 4-[4-3-{[4 399.2
(difluoromethyl)
pyrimidin-2-yl]amino}-
5-methylphenyl)-
1H-pyrazol-1-yl]-3-

hydroxy-3-

methylbutanenitrile

H 4-[4-(3-{[4-(1,1- 413.2
difluoroethyl)pyrimi-
din-2-ylJamino }-3-
methylphenyl)-1H-

pyrazol-1-yl]-3-

hydroxy-3-

methylbutanenitrile

H 4-[4-(3-{[4-(1,1-
difluoroethyl)pyrimi-
din-2-ylJamino }-3-
methylphenyl)-1H-
pyrazol-1-yl]-3-
hydroxy-3-
methylbutanenitrile

413.2

399

413

413

Free
Base

Free
Base

Free
Base
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Example 21.1 and 21.2

2-Methyl-3-(4-(3-methyl-5-((4-(trifluoromethyl)
pyrimidin-2-yl)amino)phenyl)-1H-pyrazol-1-yl)pro-
pane-1,2-diol

10
CF3
15
)
)\
R
20

Step 1:
N-(3-Methyl-5-(1H-pyrazol-4-yl)phenyl)-4-(trifluorom-
ethyl)pyrimidin-2-amine (34 mg, 0.11 mmol), 3-bromo-2-
methylprop-1-ene (11 pl, 0.11 mmol), cesium carbonate (69
mg, 0.21 mmol) and DMA (210 plL) were combined in a vial
and stirred at 100° C. for 1.25 hours. The reaction mixture was
diluted with EtOAc, washed with aqueous sodium bicarbon-
ate, then brine, dried over anhydrous sodium sulfate, filtered
and concentrated under reduced pressure to afford crude
N-(3-methyl-5-(1-(2-methylallyl)-1H-pyrazol-4-yl)phenyl)-
4-(trifluoromethyl)pyrimidin-2-amine as a yellow oil. MS

ESI caled. for C, H,  F;Ns [M+H]* 374. found 374.

25

30

346
Step 2:

Osmium tetroxide (290 ul, 0.04 mmol) was added to a flask
containing N-(3-methyl-5-(1-(2-methylallyl)-1H-pyrazol-4-
yDphenyl)-4-(trifltuoromethyl)pyrimidin-2-amine (56 mg,
0.15 mmol), N-methylmorpholine N-oxide (26.4 mg, 0.225
mmol), THF (1000 pl) and water (500 pL.). The reaction
mixture was stirred at room temperature for 3.5 hours. Silica
was added and the mixture concentrated under reduced pres-
sure. The residue was purified by column chromatography on
silica (0-10% MeOH/DCM) and concentrated under reduced
pressure. The racemic mixture was purified by chiral SFC (1A
column, 40% MeOH with 0.25% DMEA/CO,) to afford
2-methyl-3-(4-(3-methyl-5-((4-(triftuoromethyl)pyrimidin-
2-yl)amino)phenyl)-1H-pyrazol-1-yl)propane-1,2-diol (Ex-
ample 21.1, Isomer 1, early eluting): MS ESI calcd. for
C,oH,,FsNSO, [M+H]* 408. found 408, "H NMR § ppm
(DMS0-dg): 10.11(1H,s),8.80 (1H, d, J=4.88 Hz), 7.95 (1H,
s), 7.81 (1H,), 7.73 (1H,s), 7.33 (1H, s), 7.24 (1H, d, J=4.88
Hz), 7.05 (1H, s), 4.80 (1H, t, ]=5.61 Hz), 4.67 (1H, 5), 4.11
(1H,d,J=13.94Hz),4.05(1H, d, ]=13.90 Hz), 3.18-3.20 (2H,
m), 2.29 (3H, s), 0.95 (3H, s), and 2-methyl-3-(4-(3-methyl-
5-((4-(trifluoromethyl)pyrimidin-2-yl)amino)phenyl)-1H-
pyrazol-1-yl)propane-1,2-diol (Example 21.2, Isomer 2, late
eluting): MS ESI caled. for C, H,,F;N,O, [M+H]* 408.
found 408, 'H NMR & ppm (DMSO-dy): 10.11 (1H, s), 8.80
(1H, d, J=4.88 Hz), 7.95 (1H, s), 7.81 (1H, s), 7.73 (1H, s),
7.33 (1H,s), 7.24 (1H, d, J=4.88 Hz), 7.05 (1H, s), 4.80 (1H,
t, J=5.61 Hz), 4.67 (1H, s), 4.11 (1H, d, J=13.94 Hz), 4.05
(1H, d, J=13.90 Hz), 3.18-3.20 (2H, m), 2.29 (3H, s), 0.95
(3H, s).

The following compounds in Table 21A were prepared
according to the method described for Examples 21.1 and
21.2.

Te(1)

Te(2)

TABLE 21A
Rl
\
N
g
\ N
Y or
A
CH; R?
Rl
\

N
O
\ N g N
=4 | =4
0
CH; R3

Ex. R! M+H]" [M+H*

No. Substructure R®  Chemical Name Cale’d Found Form

213 C(H)F, 3-[4-(3-{[4- 3722 372 Free
(difluoromethyl)pyrimidin- Base

O 2-ylJamino }-5-
methylphenyl)-1H-
pyrazol-1-yl]butan-2-
one

single isomer, late

eluting
Te(1)
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TABLE 21A-continued
Te(1)
Rl
\
N
/
g .
\ N N
T
N \
CH; R?
Ie(2)
Rl
\
N
/
SO -
\ N N N
2 | 4
x x
CH; R?

Ex. R! [M+H* [M+H"

No. Substructure R®  Chemical Name Cale’d Found Form

21.4 CF; 2-methyl-3-[4-(4- 408.2 408 Free

1o methyl-6-{[4- Base
"»,’ (trifluoromethyl)pyridin-
DH 2-yl]amino}pyridin-2-
y1)-1H-pyrazol-1-
single stereoisomer, yl]propane-1,2-diol
early eluting
Te(2)
215 CF, 2-methyl-3-[4-(4- 408.2 408 Free
HO methyl-6-{[4- Base
5, (trifluoromethyl)pyridin-
o % 2-yl]amino}pyridin-2-
y1)-1H-pyrazol-1-
single stereoisomer, yl]propane-1,2-diol
late eluting
Te(2)

21.6 CH)F, 1-[4-(-{[4- 4182 418 TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino}-5-

HO % methylphenyl)-1H-
a pyrazol-1-yl]-2,3-
) ) dimethylbutane-2,3-diol
single stereoisomer,
early eluting
Te(1)

21.7 CHF, 1-[4-(3-{[4- 4182 418 TFA
(difluoromethyl)pyrimidin- Salt
2-yl]amino}-5-

HO A methylphenyl)-1H-
oo % pyrazol-1-yl]-2,3-

single stereoisomer,
late eluting
Te(1)

dimethylbutane-2,3-diol

The following compounds in Table 21B were prepared 65

according to the method described for Examples 21.1 and

21.2, Step 2.

348
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TABLE 21B
Rl
\
N
/
\ N N
T
N \
CH; CF;
M+H* [M+H]"
Ex. No. R! Chemical Name Calc’d Found Form
21.8 H 2-methyl-3-[4-(3- 422.2 422 Free
: methyl-5-{[4- Base
(trifluoromethyl)
HO - pyrimidin-2-
% yl]amino }phenyl)-
HO 1H-pyrazol-1-
single isomer, peak 1 yl]butane-1,2-diol
of 4
219 2-methyl-3-[4-(3- 4222 a2 Free
methyl-5-{[4- Base
(trifluoromethyl)
HO ., pyrimidin-2-
% yl]amino }phenyl)-
OH 1H-pyrazol-1-
single isomer, peak 3 yl]butane-1,2-diol
of 4
21.10 z 2-methyl-3-[4-(3- 4222 a2 Free
H methyl-5-{[4- Base
(trifluoromethyl)
HO -, pyrimidin-2-
2 yl]amino }phenyl)-
OH 1H-pyrazol-1-
single isomer, peak 2 yl]butane-1,2-diol
of 4
21.11 2-methyl-3-[4-(3- 4222 a2 Free
methyl-5-{[4- Base
(trifluoromethyl)
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
single isomer, peak 4 yl]butane-1,2-diol
of 4
45
Example 22.1 and 22.2 Step 1:

3-(4-(3-((4-(Diftuoromethyl)pyrimidin-2-yl)amino)-
5-methylphenyl)-1H-pyrazol-1-y1)-2-methylbutane-

1,2-diol
HyC OH
OH
N—N CH;
F. F /
)
)\
N N CH;
H

50

55

60

65

4-(Diftluoromethyl)-N-(3-methyl-5-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl)phenyl)pyrimidin-2-amine (400
mg, 1.11 mmol) and 4-bromo-1-(3-methylbut-3-en-2-yl)-
1H-pyrazole (238 mg, 1.11 mmol) were dissolved in dioxane
(4 ml) and degassed with nitrogen for 5 minutes. PdCl,
(dppH)-CH,Cl, (90 mg, 0.11 mmol) and sodium carbonate
(2.0 M in water, 1.1 ml, 2.2 mmol) were added and the
reaction was sealed and heated to 90° C. for 12 hours. The
reaction was cooled, diluted with water (10 mL), and the
product was extracted with ethyl acetate (2x20 mL). The
extracts were dried over anhydrous magnesium sulfate, fil-
tered, and concentrated under reduced pressure to afford the
crude product residue. The crude product residue was purified
by column chromatography on silica two times utilizing (10-
50% ethyl acetate/hexanes) and (0-5% acetone/dichlo-
romethane) to afford 4-(difluoromethyl)-N-(3-methyl-5-(1-
(3-methylbut-3-en-2-yl)-1H-pyrazol-4-yl)phenyl)
pyrimidin-2-amine. MS ESI calced. for C, H,,F, N5 [M+H]*
370. found 370.
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Step 2:

Osmium tetroxide (4% solution in water, 1.06 ml, 0.14
mmol) was added to a flask containing 4-(difluoromethyl)-
N-(3-methyl-5-(1-(3-methylbut-3-en-2-yl)-1H-pyrazol-4-
yDphenyl)pyrimidin-2-amine (200 mg, 0.54 mmol), N-meth-
ylmorpholine N-oxide (127 mg, 1.08 mmol), THF (2.5 ml)
and water (1.25 ml) was. The reaction mixture was allowed to
stir at room temperature for 3 hrs. The reaction was diluted
with brine and reaction product extracted with ethyl acetate
(2x20 mL), dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The residue was puri-
fied by column chromatography on silica (20-100% ethyl
acetate/hexanes) to afford racemic 3-(4-(3-((4-(difluorom-
ethyl)pyrimidin-2-yl)amino)-5-methylphenyl)-1H-pyrazol-
1-y1)-2-methylbutane-1,2-diol. The racemic mixture was
purified by chiral SFC (Phenomenex Lux-4, 21x250 mm, 70
ml./min, 20% Methanol/CO,) to afford 3-(4-(3-((4-(difluo-
romethyl)pyrimidin-2-yl)amino)-5-methylphenyl)-1H-pyra-

10

15

352
zol-1-yl)-2-methylbutane-1,2-diol. (Example 22.1, Isomer 1,
first eluting): MS ESI caled. for C,,H,, F,N O, [M+H]* 404.
found 404. "H NMR (500 MHz, DMSO,, ) 8 9.87 (s, 1H),
8.68 (d,J=5.0Hz, 1H), 7.99 (s, 1H), 7.85 (s, 1H), 7.75 (s, 1H),
7.35 (s, 1H), 7.04 (m, 2H), 6.86 (t, J=54.5 Hz, 1H), 4.65 (t,
J=4.5 Hz, 1H), 4.62 (s, 1H), 4.43 (q, J=6.5 Hz, 1H), 3.08 (m,
2H), 2.28 (s, 3H), 1.43 (d, J=6.5 Hz, 3H), 1.03 (s, 3H); and
3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-meth-
ylphenyl)-1H-pyrazol-1-yl)-2-methylbutane-1,2-diol.  (Ex-
ample 22.2, Isomer 2, second eluting): MS ESI calcd. for
CaoH, 4 FN5O, [M+H]* 404. found 404. 'H NMR (500 MHz,
DMSO,,.4)89.85(s, 1H), 8.66 (d,J=4.0Hz, 1H), 7.97 (s, 1H),
7.82 (s, 1H), 7.72 (s, 1H), 7.32 (s, 1H), 7.06-7.02 (m, 2H),
6.84 (1, J=45.5 Hz, 1H), 4.62 (t, J=4.5 Hz, 1H), 4.53 (s, 1H),
439 (q, I=6.5 Hz, 1H), 3.10-3.06 (m, 2H), 2.26 (s, 3H), 1.41
(d, J=6.5 Hz, 3H), 1.00 (s, 3H).

The following compounds in Table 22 were prepared
according to the method described for Example 22.1

TABLE 22

Rl

CH;

M+ H]*"
Cale’d

[M+H]*"

R3 Chemical Name Found  Form

single sterecisomer, peak 4

224

HO 7
OH
single sterecisomer, early

eluting

22.5

single stereoisomer, late
eluting

22.6 OH

OH

“racemic, mixture of 4
isomers”

404.2 404 Free

Base

CHF,  3-[4-G-{4-
(difluoromethyl)pyrimi-
din-2-yl]amino }-5-
methylphenyl)-1H-
pyrazol-1-yl]-2-
methylbutane-1,2-diol

C(H)(F,)CH; 1-[4-3-{[4-(1,1-
difluoroethyl)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-2,3-
dimethylbutane-2,3-
diol

432.2 432 Free

Base

C(H)(F,)CH; 1-[4-3-{[4-(1,1-
difluoroethyl)pyrimidin-
2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-2,3-
dimethylbutane-2,3-
diol

432.2 432 Free

Base

C(H)F, 3-[4-(3-{[4-
(difluoromethyl)pyrimi-
din-2-yl]amino }-5-
methylphenyl)-1H-
pyrazol-1-yl]-1-
methylcyclohexane-
1,2-diol

430.2 430 TFA

Salt
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TABLE 22-continued

R!
\
N.
/
N "
\ N N
@
N A
CH; R3
Ex. M+H* [M+H]"
No. R! R3 Chemical Name Cale’d Found  Form
22.7 oH CHF,  6[4-(-{|4- 4442 444 TFA

(difluoromethyl)pyrimi- Salt
(0)8) din-2-yl]amino }-3-

methylphenyl)-1H-

pyrazol-1-yl]-3,3-

dimethyleyclohexane-

1,2-diol

“racemic, mixture of 4
isomers”

22.8 OH C(H)F, 6-[4-(3-{[4- 458.2 458 TFA
(difluoromethyl)pyrimi- Salt
Y din-2-yl]amino }-3-
methylphenyl)-1H-
pyrazol-1-yl]-1,3,3-

A

trimethylcyclohexane-
1,2-diol
“racemic, mixture of 4
isomers”
22.9 OH C(H)F, 3-[4-(3-{[4- 458.2 458 TFA
(difluoromethyl)pyrimi- Salt

din-2-yl]amino }-3-
methylphenyl)-1H-
pyrazol-1-yl]-1,5,5-

ks

trimethylcyclohexane-
1,2-diol
mixture of 2 enantiomers
22.10 OH C(H)F, 3-[3-{[4- 458.2 458 TFA
(difluoromethyl)pyrimi- Salt

idin-2-ylJamino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-1,5,5-
trimethylcyclohexane-
1,2-diol

i8S

mixture of 2 enantiomers

22.11 OH C(H)F, 3-[4-(3-{[4- 444.2 444 Free
(difluoromethyl)pyrimi- Base
O din-2-yl]amino }-3-

methylphenyl)-1H-

pyrazol-1-yl]-1,2-

dimethyleyclohexane-

1,2-diol

A

single enantiomer, peak 3 of 4
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TABLE 22-continued

Rl
\
N.
/
N "
\ N N
T
N A
CH; R3
Ex. M+H* [M+H]"
No. R! R3 Chemical Name Cale’d Found  Form
22.12 on CHDF,  3-[4-G-{|4- 4442 444 Free
(difluoromethyl)pyrimi- Base
OH din-2-yl]amino }-3-

methylphenyl)-1H-
pyrazol-1-yl]-1,2-

dimethyleyclohexane-
1,2-diol
single enantiomer, peak 4 of 4
22.13 HO, C(H)F, 5-[4-(3-{[4- 416.2 416 Free
=, (difluoromethyl)pyrimi- Base

din-2-yl]amino }-3-
methylphenyl)-1H-
pyrazol-1-yl]-1-
methylcyclopentane-
1,2-diol

«nlQH

single stereoisomer, early
eluting

22.14 HO OH C(H)F, 5-[4-(3-{[4- 416.2 416 Free
(difluoromethyl)pyrimi- Base
din-2-yl]amino }-3-
methylphenyl)-1H-
pyrazol-1-yl]-1-
“tey, methylcyclopentane-

1,2-diol

single stereoisomer, late
eluting

22.15 OH C(H)F, 3-[4-(3-{[4- 430.2 430 Free
(difluoromethyl)pyrimi- Base
OH din-2-yl]amino }-3-
methylphenyl)-1H-
pyrazol-1-
yl]cycloheptane-1,2-
diol

racemic
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Example 23.1

(48,55)-4-Methyl-5-((4-(3-methyl-5-((4-(trifluorom-
ethyl)pyrimidin-2-yl)amino)phenyl)-1H-pyrazol-1-
yDmethyl)oxazolidin-2-one

O o

/llu....

N

N_
F. i F //
%N
A

Sodium hydride (60% dispersion in mineral oil, 28 mg,
0.71 mmol) was added to a mixture of N-(3-methyl-5-(1H-
pyrazol-4-yl)phenyl)-4-(trifluoromethyl)pyrimidin-2-amine

NH

20

358

(150 mg, 0.47 mmol) in DMF (3 mL), and the mixture was
stirred for 5 minutes. A mixture of tert-butyl ((2S)-4-chloro-
3-hydroxybutan-2-yl)carbamate (110 mg, 0.49 mmol) in
DMF (2 mL) was added and the mixture was heated to 40° C.
for 4 hours. The mixture was then allowed to cool to room
temperature and diluted with ethyl acetate and water. The
organic layer was separated, dried over anhydrous magne-
sium sulfate, filtered and concentrated under reduced pres-
sure. The crude residue was then purified by column chroma-
tography on silica gel. The purified diasteromeric mixture
was separated by chiral SFC (Chiralpak 1D, 21x250 (mm),
25% CO, with methanol as the diluent) to afford (4S,5S)-4-
methyl-5-((4-(3-methyl-5-((4-(triftuoromethyl)pyrimidin-2-
ylamino)phenyl)-1H-pyrazol-1-yl)methyl)oxazolidin-2-
one (Isomer 1, early eluting): MS ESI cale’d. for
CooH,oFaN,O, [M+H]* 433. found 433. "HNMR (500 MHz,
DMSO-dy) § 10.12 (s, 1H), 8.80 (d, J=4.3 Hz, 1H), 8.06 (s,
1H), 7.85-7.76 (m, 2H), 7.73 (s, 1H), 7.35 (s, 1H), 7.24 (d,
J=4.6 Hz, 1H), 7.06 (s, 1H), 4.47-4.35 (m, 3H), 3.75-3.59 (m,
1H), 2.29 (s, 3H), 1.10 (d, J=5.8 Hz, 3H).

The following compounds in Tables 23A and 23B were
prepared according to the method described for Example
23.1.

TABLE 23A

Ex.

No. R!

CH;

M+ H]*
Cale’d

[M + H]*

R3 Chemical Name Found  Form

23.2
HN

o=

O

CF, 4-methyl-5-{[4-(3-
methyl-5-{[4-
(trifluoromethyl)
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
ylmethyl}-1,3-
oxazolidin-2-one

433.2 433 Free

Base

single isomer, late eluting

233

1y,

\

CF; 4-(1-methylethyl)-5-
{[4-(3-methyl-5-{[4-
(trifluoromethyl)
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
ylmethyl}-1,3-
oxazolidin-2-one

461.2 461 Free

Base

single isomer, early eluting

234

t

A

N

”:’:3/"\/\/

CF, 4-(1-methylethyl)-5-
{[4-(3-methyl-5-{[4-
(trifluoromethyl)
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
ylmethyl}-1,3-
oxazolidin-2-one

461.2 461 Free

Base

single isomer, late eluting
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TABLE 23 A-continued

CH; R?

Ex. M+H]" [M+H]"*"
No. R! R3 Chemical Name Cale’d Found  Form

235 CF; 4-(1-methylethyl)-5- 461.2 461 Free
{[4-(3-methyl-5-{[4- Base
(trifluoromethyl)
1IN pyrimidin-2-

yl]amino }phenyl)-
1H-pyrazol-1-
Y yl]methyl}-1,3-

oxazolidin-2-one

single isomer, late eluting

23.6 CF; 4-(1-methylethyl)-5- 461.2 461 Free
{[4-(3-methyl-5-{[4- Base
(trifluoromethyl)
pyrimidin-2-
yl]amino }phenyl)-
1H-pyrazol-1-
yl]methyl}-1,3-
oxazolidin-2-one

single isomer, early eluting

23.7 CH, 4-methyl-5-[(4-{3- 379.2 379 Free
methyl-5-[(4- Base

methylpyrimidin-2-
2\ . yl)amino]phenyl}-
0] " 1H-pyrazol-1-

yDmethyl]-1,3-
oxazolidin-2-one

single isomer, early eluting

23.8 CH, 4-methyl-5-[(4-{3- 379.2 379 Free
N methyl-5-[(4- Base

methylpyrimidin-2-
2\ yl)amino]phenyl}-
O 1H-pyrazol-1-

O yDmethyl]-1,3-
oxazolidin-2-one

single isomer, late eluting

CHF, 5-{[4-(G-{[4- 4152 415 Free
(difluoromethyl) Base

23.9
AN pyrimidin-2-yl]amino}-
2\ et 5-methylphenyl)-1H-
0] 5 i pyrazol-1-
M,&/V‘N yl]methyl}-4-methyl-

1,3-oxazolidin-2-one

single isomer, ealy eluting

23.10 CHDF,  5-{[4-G-{[4- 4152 415 Free
(difluoromethyl) Base
pyrimidin-2-yl]amino}-

% 5-methylphenyl)-1H-
O 5 pyrazol-1-

yl]methyl}-4-methyl-

1,3-oxazolidin-2-one

single isomer, late eluting
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TABLE 23 A-continued

362

N

r!
\
N

/

\

CH; R3

Ex.
No. R! R3

[M+H]*"

Chemical Name Cale’d

M+ H]*"
Found

Form

23.11 C(H)(F,)CH,

HN

02\ Ty
0 M\W

single isomer, early eluting

23.12 C(H)(F,)CH;

HN

02\

single isomer, late eluting

23.13 CH)F,

, yy

HN

0%

O

single isomer, early eluting

23.14 §

..

C(H)F,

single isomer, late eluting

23.15 CH,

HN

O

single isomer, early eluting

5-{[4-(3-{[4-(1,1-
diffuoromethyl)
pyrimidin-2-yl]amino}-
5-methylphenyl)-1H-
pyrazol-1-
yl]methyl}-4-methyl-
1,3-oxazolidin-2-one

429.2

5-{[4-(3-{[4-(1,1- 4292
diftuoroethyl)
pyrimidin-2-yl]amino}-
5-methylphenyl)-1H-

pyrazol-1-

yl]methyl}-4-methyl-
1,3-oxazolidin-2-one

5-{[4-(3-{[4 4152
(difluoromethyl)
pyrimidin-2-yl]amino}-
5-methylphenyl)-1H-

pyrazol-1-

yl]methyl}-4-methyl-
1,3-oxazolidin-2-one

5-{[4-(3-{[4 4152
(difluoromethyl)
pyrimidin-2-yl]amino}-
5-methylphenyl)-1H-

pyrazol-1-

yl]methyl}-4-methyl-
1,3-oxazolidin-2-one

4-(1-methylethyl)-5-
[(4-{3-methyl-5-[(4-
methylpyrimidin-2-
yl)amino]phenyl}-
1H-pyrazol-1-
yDmethyl]-1,3-
oxazolidin-2-one

407.2

429

429

415

415

407

Free
Base

Free
Base

Free
Base

Free
Base

Free
Base
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TABLE 23 A-continued

CH; R?

Ex. M+H]" [M+H]"*"
No. R! R3 Chemical Name Cale’d Found  Form

23.16 CH; 4-(1-methylethyl)-5- 407.2 407 Free
[(4-{3-methyl-5-[(4- Base
methylpyrimidin-2-

HN yl)amino]phenyl}-

1H-pyrazol-1-
yDmethyl]-1,3-
Y oxazolidin-2-one

single isomer, late eluting

23.17 C(H)F, 4-cyclopropyl-5-{[4- 441.2 441 Free
(3-{[4- Base
(difluoromethyl)

N ; pyrimidin-2-yl]amino}-

5-methylphenyl)-1H-
%4 pyrazol-1-
O yl]methyl}-1,3-

oxazolidin-2-one

v

s,

mixture of isomers

23.18 C(H)F, 4-cyclopropyl-5-{[4- 441.2 441 Free
(3-{[4- Base
(difluoromethyl)
pyrimidin-2-yl]amino}-
5-methylphenyl)-1H-
pyrazol-1-
yl]methyl}-1,3-
oxazolidin-2-one

HN

O

e}
...,,,//

single isomer, early eluting

23.19 C(H)F, 4-cyclopropyl-5-{[4- 441.2 441 Free
(3-{[4- Base
(difluoromethyl)

pyrimidin-2-yl]amino}-

HN 5-methylphenyl)-1H-
&4 R pyrazol-1-
0] J\':XVM} yl]methyl}-1,3-

AV

""1,

0 oxazolidin-2-one

single isomer, late eluting
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TABLE 23B
Rl
N
/
N -
\ N N
T
N A
CH;
F F
Ex. [M+H]* [M+H*
No R! Chemical Name Caled Found  Form
23.20 5-{[4-(3-{[4-(difluoromethyl)- 433 Free
HN 5-fluoropyrimidin-2- Base
yl]amino }-5-methylphenyl)-
2\ v 1H-pyrazol-1-ylJmethyl}-4-
(0] o J:ZXMM methyl-1,3-oxazolidin-2-one
single isomer, early eluting
23.21 5-{[4-(3-{[4-(difluoromethyl)- 433 Free
N 5-fluoropyrimidin-2- Base
yl]amino }-5-methylphenyl)-
2\ 1H-pyrazol-1-ylJmethyl}-4-
O o methyl-1,3-oxazolidin-2-one
single isomer, late eluting
Examples 24.1 and 24.2 Step 1:

(R and S) 3-(4-(3-((4-(Difluoromethyl)pyrimidin-2-
ylDamino)-5-methylphenyl)-1H-pyrazol-1-y1)-1,1,1-
trifluoro-2-methylpropan-2-ol

OH
N—N § :CF3
F. F //
N
| )\
N N
H

35

40

45

50

55

60

65

4-(Diftluoromethyl)-N-(3-methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl)pyrimidin-2-amine (400
mg, 1.11 mmol) and 1-(4-bromo-1H-pyrazol-1-yl)propan-2-
one (225 mg, 1.11 mmol) were dissolved in dioxane (4 mL.)
and degassed with nitrogen for 5 minutes. PACL,(dppf)-
CH,C1, (90 mg, 0.11 mmol) and sodium carbonate (2.0 M in
water, 1.107 ml, 2.215 mmol) were added, the reaction was
sealed and heated to 90° C. for 12 hours. The reaction was
cooled to ambient temperature, diluted with water (10 mL)
and product extracted with ethyl acetate (2x20 mL). The
extracts were dried over anhydrous magnesium sulfate, fil-
tered, and concentrated under reduced pressure to afford the
crude product residue. The crude product residue was purified
by column chromatography on silica (5-50% ethyl acetate/
hexanes) to afford 1-(4-(3-((4-(difluoromethyl)pyrimidin-2-
yl)amino)-5-methylphenyl)-1H-pyrazol-1-yl)propan-2-one.
MS ESI calcd. for C, 4 H; F,N;O [M+H]* 358. found 358.
Step 2:

(Trifluoromethyl)trimethylsilane (0.103 ml, 0.70 mmol)
was added to a 20° C. solution of 1-(4-(3-((4-(difluorom-
ethyl)pyrimidin-2-yl)amino)-5-methylphenyl)-1H-pyrazol-
1-yl)propan-2-one (100 mg, 0.28 mmol) and cesium fluoride
(4.3 mg, 0.028 mmol) in THF (1 mL). The reaction was
allowed to stir for 60 minutes at room temperature and addi-
tional cesium fluoride (4.25 mg, 0.03 mmol) and (trifluorom-
ethyl)trimethylsilane (0.103 ml, 0.70 mmol) were then added.
The reaction was stirred for 18 hours and filtered through a
plug of glass wool. The filtrate was treated with hydrochloric
acid (6N, 1 mL, 6 mmol) and stirred for 30 minutes. The
reaction was concentrated under reduced pressure to afford
the crude product residue. The crude product residue was
dissolved in DMSO/water and purified by mass triggered
reverse phase HPLC (ACN/water+0.1% TFA) to afford race-
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mic  3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-yl)-1,1,1-trifluoro-2-methyl-
propan-2-ol. MS ESI calcd. for C,H, ,FsN;O [M+H]* 428.
found 428. The racemic mixture was purified by chiral SFC
(Chiralpak, IA, 21x250 (mm), 70 mL/min, 25% Methanol/
CO,) to afford (S or R)-3-(4-(3-((4-(difluoromethyl)pyrimi-
din-2-yl)amino)-5-methylphenyl)-1H-pyrazol-1-y1)-1,1,1-
trifluoro-2-methylpropan-2-ol

Example 24.1

(Isomer 1, first eluting): MS ESI calcd. for C,H, ,FN O
[M+H]*428. found 428. 'H NMR (500 MHz, DMSO,, ) &
9.90(s, 1H), 8.68 (d, J=4.9 Hz, 1H), 8.02 (s, 1H), 7.85 (s, 1H),
7.81 (s, 1H), 7.36 (s, 1H), 7.04-7.00 (m, 2H), 6.87 (t, J=54.5
Hz, 1H), 6.40 (s, 1H), 4.31 (m, 2H), 2.28 (s, 3H), 1.18 (s, 3H).

Example 24.2

(S or R)-3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)
amino)-5-methylphenyl)-1H-pyrazol-1-yl)-1,1,1-trifluoro-
2-methylpropan-2-ol (Isomer 2, second eluting): MS ESI
calcd. for C,;H, ;FSN,O [M+H]* 428. found 428. 'H NMR
(500 MHz, DMSO,, ) 8 9.90 (s, 1H), 8.68 (d, J=4.9 Hz, 1H),
8.02 (s, 1H), 7.85 (s, 1H), 7.81 (s, 1H), 7.36 (s, 1H), 7.04-7.00
(m, 2H), 6.87 (t, J=54.5 Hz, 1H), 6.40 (s, 1H), 4.31 (m, 2H),
2.28 (s, 3H), 1.18 (s, 3H).

Examples 25.1

2-((4-(3-((4-(Difluoromethyl)pyrimidin-2-yl)amino)-
5-methylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,3-
trifluoropropane-1,2-diol

OH

N—N OH
FHC
=N
L )~
N H
Step 1:

2-Chloro-4-(1-fluoroethyl)pyrimidine (170 mg, 1.06
mmol), Palladium(II) acetate (59.3 mg, 0.26 mmol), 4,5-bis
(diphenylphosphino)-9,9-dimethylxanthene (229 mg, 0.40
mmol), and cesium carbonate (860 mg, 2.64 mmol) were
added to a solution of 3-methyl-5-(1-(2-methylallyl)-1H-
pyrazol-4-yDaniline (300 mg, 1.32 mmol) in dioxane (2.5
mL). The solution was degassed by sparging with Ar for 5
minutes and stirred at 110° C. for 18 h. The mixture was
allowed to cool to room temperature, diluted with EtOAc, and
washed with brine. The organic layer was dried over anhy-
drous magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by column chro-
matography on silica gel (10-30% EtOAc/Hexane), then fur-

ther purified by reverse phase HPL.C (ACN/water with 0.1%
TFA modifier) to afford 4-(1-fluoroethyl)-N-(3-methyl-5-(1-

10

15

20

25

30

35

40
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55

60

65
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(2-methylallyl)-1H-pyrazol-4-yl)phenyl)pyrimidin-2-amine
MS ESI cale’d. for C, H,,FN [M+H]" 352. found 352.
Step 2:

Imidazole (0.28 g, 4.16 mmol) and tert-butylchlorodimeth-
ylsilane (0.574 g, 3.81 mmol) were added to a solution of
3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-meth-
ylphenyl)-1H-pyrazol-1-yl)propane-1,2-diol (1.3 g, 3.46
mmol) in DMF (12 mL) at 0° C. The mixture was stirred at 0°
C. for 90 minutes. The mixture was allowed to warm to room
temperature, diluted with EtOAc, and washed with water. The
organic layer was dried over anhydrous magnesium sulfate,
filtered, and concentrated under reduced pressure. The resi-
due was purified by column chromatography on silica gel
(0-100% EtOAc/Hexane) to afford 1-((tert-butyldimethylsi-
IyDoxy)-3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)
amino)-5-methylphenyl)-1H-pyrazol-1-yl)propan-2-ol. MS
ESI cale’d. for C,,H,, F,N 0,81 [M+H]* 490. found 490.
Step 3:

Oxalyl chloride (0.21 mL, 2.39 mmol) was added to a
solution of dimethyl sulfoxide (0.34 mL., 4.78 mmol) in meth-
ylene chloride (20 mL) at -78° C. The mixture was stirred for
10 minutes and 1-((tert-butyldimethylsilyl)oxy)-3-(4-(3-((4-
(difluoromethyl)pyrimidin-2-yl)amino)-5-methylphenyl)-
1H-pyrazol-1-yl)propan-2-ol (780 mg, 1.59 mmol) was
added. After stirring for additional 15 minutes, triethylamine
(1.11 mL, 7.97 mmol) was added. The mixture was allowed to
warm to room temperature for 2 h. Water was added to the
mixture, which was then extracted with methylene chloride.
The organic layer was dried over anhydrous magnesium sul-
fate, filtered, and concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel
(0-40% EtOAc/Hexane) to afford 1-((tert-butyldimethylsilyl)
0xy)-3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-yl)propan-2-one. MS ESI
cale’d. for C,,H;,F,N;0,Si [M+H]* 488. found 488.

Step 4:

Trifluvoromethyl)trimethylsilane (0.197 mL, 1.33 mmol)
was added to a solution of 1-((tert-butyldimethylsilyl)oxy)-
3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-meth-
ylphenyl)-1H-pyrazol-1-yl)propan-2-one (260 mg, 0.53
mmol) and cesium fluoride (8.10 mg, 0.05 mmol) in THF (3
mL). The mixture was stirred at room temperature for 2 h. The
mixture was passed through CELITE, washed with methanol
and concentrated under reduced pressure and used without
further purification in the subsequent transformation.

Step 5:

Tetra-n-butyl ammonium fluoride (0.64 mL, 0.64 mmol)
was added to the residue from Step 4 in THF (2 mL). The
mixture was stirred at room temperature for 20 minutes. The
mixture was concentrated under reduced pressure and puri-
fied by reverse phase HPLC (ACN/water with 0.1% TFA
modifier) to afford 2-((4-(3-((4-(difluoromethyl)pyrimidin-
2-yl)amino)-5-methylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,
3-trifluoropropane-1,2-diol. The racemic mixture was puri-
fied by chiral SFC (Chiralpak column, MeOH+0.25%
DMEA) to afford (S or R)-2-((4-(3-((4-(difluoromethyl)py-
rimidin-2-yl)amino)-5-methylphenyl)-1H-pyrazol-1-yl)me-
thyl)-3,3,3-trifluoropropane-1,2-diol (Isomer 2, second elut-
ing): MS ESI calc’d. for C,H,;FsNsO, [M+H]" 444. found
444. 'H NMR (500 MHz, DMSO-d,) & 9.89 (s, 1H), 8.68 (d,
J=4.5Hz, 1H), 8.02 (s, 1H), 7.83 (s, 1H), 7.80 (s, 1H), 7.36 (s,
1H), 7.05-7.03 (m, 2H), 6.86 (t, J=54.5 Hz, 1H), 6.30 (s, 1H),
5.26 (t, I=6 Hz, 1H), 4.42 (q, J=14.5 Hz, J=15 Hz, 2H),
3.56-3.52 (m, 1H), 3.43-3.39 (m, 1H), 2.28 (s, 3H).

The following compounds in Table 25 were prepared
according to the method described for Examples 25.1.
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TABLE 25A

N

R!
\
N

/

\

No. R! R3

CH; R3

Chemical Name

M+ H]*"
1§alc’d

M+ H]*"
Found

Form

CH,

single stereoisomer,
late eluting

253 CH)F,
HO

DH

single stereoisomer,
early eluting

254 CH,
HO

DH

single stereoisomer,
early eluting

C(H)F;

single stereoisomer,
late eluting

z
2
-

25.6
HO

P

HO

single stereoisomer,
peak 3 of 4

25.7
HO

\\\\\‘..

H

single stereoisomer,
peak 1 of 4

25.8
HO

i

H

single stereoisomer,
peak 2 of 4

2-methyl-3-(4-{3-
methyl-5-[(4-
methylpyrimidin-2-
yl)amino]phenyl}-
1H-pyrazol-1-
yl)propane-1,2-diol

3-[4-(3-{[4-
(difluoromethyl)
pyrimidin-2-
yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-2-
methylpropane-1,2-

diol

2-methyl-3-(4-{3-
methyl-5-[(4-
methylpyrimidin-2-
yl)amino]phenyl}-
1H-pyrazol-1-
yl)propane-1,2-diol

3-[4-(3-{[4-
(difluoromethyl)
pyrimidin-2-
yl]amino}-5-
methylphenyl)-1H-
pyrazol-1-yl]-2-
methylpropane-1,2-

diol

3-{4-[3-({4-[(1R)-
1-fluoroethyl]
pyrimidin-2-yl}amino)-
5-methylphenyl]-1H-
pyrazol-1-yl}-2-
methylpropane-1,2-
diol

3-{4-[3-({4-[(15)-
1-fluoroethyl]
pyrimidin-2-yl}amino)-
5-methylphenyl]-1H-
pyrazol-1-yl}-2-
methylpropane-1,2-
diol

3-{4-[3-({4-[(1R)-
1-fluoroethyl]
pyrimidin-2-yl}amino)-
5-methylphenyl]-1H-
pyrazol-1-yl}-2-
methylpropane-1,2-
diol

354.2 354

20

390.2 390

25

30
354.2 354

35

390.2 390

40

45
386.2 386

386.2 386

55

6(386.2 386

65

Free
Base

Free
Base

Free
Base

Free
Base

Free
Base

Free
Base

Free
Base
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TABLE 25B
Rl
\
N
N
\ N N
Y |
N.
N F
CH;
F F
Ex. [M+H* [M+H]
No. R! Chemical Name Caled Found  Form
259 3-[4-(3-{[4-(difluoromethyl)-5- 408.2 408 Free
HOW fluoropyrimidin-2-ylJamino }-5- Base
", methylphenyl)-1H-pyrazol-1-
HO % yl]-2-methylpropane-1,2-diol
single stereoisomer,
late eluting
25.10 3-[4-(3-{[4-(difluoromethyl)-5- 408.2 408 Free
HO fluoropyrimidin-2-ylJamino }-5- Base
—,, methylphenyl)-1H-pyrazol-1-
ou yl]-2-methylpropane-1,2-diol
single stereoisomer,
early eluting
40
Example 26.1 Dichloromethane (1 mL) and N,N-diisopropylethylamine
(0.087 mL, 0.50 mmol) were added to a vial containing cyclo-
N-(2-(4-(3-((4-(Diftuoromethyl)pyrimidin-2-yl) propanecarboxylic acid (17.2 mg, 0.2 mmol) and 2-chloro-1,
amino)-5-methylphenyl)-1H-pyrazol-1-ylethyl)cy- 45 3-dimethylimidazolinium chloride (0.025 g, 0.15 mmol). The
clopropanecarboxamide reaction mixture was stirred for 10 minutes and N-(3-(1-(2-
amino ethyl)-1H-pyrazol-4-yl)-5-methylphenyl)-4-(difluo-
romethyl)pyrimidin-2-amine hydrochloride (38 mg, 0.10
50 mmol) was added. The reaction mixture was stirred for two
hours and then concentrated under reduced pressure. The
residue was purified by reverse phase chromatography (ac-
N etonitrile/water with 0.1% TFA modifier) to afford N-(2-(4-
55 (3-((4-(diftuoromethyl)pyrimidin-2-yl)amino)-5-meth-
/ 0 ylphenyl)-1H-pyrazol-1-yl)ethyl)
N—N cyclopropanecarboxamide. MS  ESI  calc’d.  for
F F / 7 C,, H,3F,N4O [M+H]* 413. found 413. "H NMR (600 MHz,
60 DMSO): 6 9.78 (s, 1H), 8.64 (d, J=4.9 Hz, 1H), 8.19 (s, 1H),
7.96 (s, 1H), 7.77 (s, 1H), 7.76 (s, 1H), 7.29 (s, 1H), 7.01 (d,
Sy J=4.9 Hz, 1H), 7.00 (s, 1H), 6.80 (t, J=54.5 Hz, 1H), 4.13 (t,
| )\ J=6.2Hz,2H), 3.44 (q, J=6.0 Hz, 2H), 2.25 (s, 3H), 1.47-1.45
N N 65 (m, 1H), 0.61-0.59 (m, 4H).

The following compounds in Table 26 were prepared
according to the method described for Example 26.1.
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TABLE 26
Rl
N
/
N -
\ N N
T
N\
CH;z
F F
Ex. [M+H* [M+H*
No. R! Chemical Name Cale’d Found  Form
26.2 N-{2-[4-(3-{[4- 441.2 441 TFA
(difluoromethyl)pyrimidin-2- Salt
yl]amino }-5-methylphenyl)-1H-
pyrazol-1-yl]-1,1-
dimethylethyl}
cyclopropanecarboxamide
26.3 N-{2-[4-(3-{[4- 445.2 445 TFA
(difluoromethyl)pyrimidin-2- Salt
yl]amino }-5-methylphenyl)-1H-
pyrazol-1-yl]-1,1-dimethylethyl }-
\ 2- methoxyacetalmde
264 2-cyano-N-{2-[4-(3-{[4- 412.2 412 TFA
(difluoromethyl)pyrimidin-2- Salt
yl]amino }-5-methylphenyl)-1H-
pyrazol-1-yl]ethyl }acetamide
26.5 N-{2-[4-(3-{[4- 417.2 417 TFA
(difluoromethyl)pyrimidin-2- Salt

Jﬁ

yl]amino }-5-methylphenyl)-1H-
pyrazol-1-yl]ethyl}-2-
methoxyacetamide

i

Example 27.1

N-(2-(4-(3-((4-(Diftuoromethyl)pyrimidin-2-yl)
amino)-5-methylphenyl)-1H-pyrazol-1-yl)ethyl)
methanesulfonamide

Z,

>\7

|~

HN—
N/_/
Vi

O=m=o

45

50

55

60

65

Dichloromethane (1 mL), N,N-diisopropylethylamine
(0.087 mL., 0.50 mmol) and methanesulfonyl chloride (0.023
g, 0.20 mmol) were added to a vial containing N-(3-(1-(2-
aminoethyl)-1H-pyrazol-4-yl)-5-methylphenyl)-4-(difluo-
romethyl)pyrimidin-2-amine hydrochloride (0.038 g, 0.10
mmol). The reaction mixture was stirred for two hours and
then concentrated under reduced pressure. The residue was
purified by reverse phase chromatography (acetonitrile/water
with 0.1% TFA modifier) to afford N-(2-(4-(3-((4-(difluo-
romethyl)pyrimidin-2-yl)amino)-5-methylphenyl)-1H-pyra-
zol-1-yl)ethyl)methanesulfonamide. MS ESI calc’d. for
C,sH,, F.NGOLS [M+H]™ 423. found 423. 'H NMR (600
MHz, DMSO-dy): § 9.80 (s, 1H), 8.64 (d, J=4.9 Hz, 1H), 8.02
(s, 1H),7.78 (d,J=5.5Hz,2H), 7.31 (s, 1H), 7.19 (t, =59 Hz,
1H), 7.01 (d, I=6.7 Hz, 2H), 6.81 (t, J=54.5 Hz, 1H), 4.18 (1,
J=6.2 Hz, 2H), 3.36-3.35 (m, 2H), 2.77 (s, 3H), 2.25 (s, 3H).

The following compounds in Table 27 were prepared
according to the method described for Example 27.1.
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TABLE 27
Rl
N
/
N, H
\ N N
T
N A
CH;
F F
Ex. M+H" M+H*
No. R! Chemical Name Calc’d Found  Form
27.2 H methyl {2-[4-(3-{[4- 403.2 403 TFA
O N (difltuoromethyl)pyrimidin-2- Salt
Y yl]amino}-5-methylphenyl)-1H-
o pyrazol-1-yl]ethyl }carbamate
/
273 H 2-methoxyethyl {2-[4-(3-{[4- 4472 447  TFA
O N (difltuoromethyl)pyrimidin-2- Salt
Y yl]amino}-5-methylphenyl)-1H-
o pyrazol-1-yl]ethyl }carbamate
\/\T
274 H N-{2-[4-(3-{[4- 451.2 451 TFA
N S e N (difltuoromethyl)pyrimidin-2- Salt
yl]amino}-5-methylphenyl)-1H-
O// \\O pyrazol-1-yl]-1,1-
dimethylethy! }methanesulfonamide
275 N-{2-[4-(3-{[4- 477.2 477 TFA
% (difltuoromethyl)pyrimidin-2- Salt
S/ yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]-1,1-
O// \\O dimethylethyl}
cyclopropanesul fonamide
27.6 N-{2-[4-(3-{[4- 522.2 522 TFA
(difltuoromethyl)pyrimidin-2- Salt
H yl]amino}-5-methylphenyl)-1H-
N\ /N pyrazol-1-yl]-1,1-
S dimethylethy! }morpholine-4-
O// \\O sulfonamide
277 u 1-tert-butyl-3-{2-[4-(3-{[4- 4723 472 TFA
O N (difltuoromethyl)pyrimidin-2- Salt
yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]-1,1-
X NH dimethylethyl jurea
278 u 1-{2-[4-(3-{[4- 4442 444 TFA
0. N (difltuoromethyl)pyrimidin-2- Salt
yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]-1,1-dimethylethyl}-3-
\/ NH ethylurea
279 1-{2-[4-(3-{[4- 514.3 514 TFA
(difluoromethyl)pyrimidin-2- Salt

yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]-1,1-dimethylethyl}-3-
(tetrahydro-2H-pyran-4-

ylmethyl)urea



US 9,242,984 B2

377 378
TABLE 27-continued

Rl
N
/
g .
\ N N
T
N A
CH;
F F
Ex. [M+H]* [M+H]*
No. R! Chemical Name Calc’d Found  Form
27.10 u 2-fluoroethyl {2-[4-(3-{[4- 463.2 463 TFA
O N (difltuoromethyl)pyrimidin-2- Salt
yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]-1,1-
O\/\ F dimethylethyl}carbamate
27.11 u methyl {2-[4-(3-{[4- 431.2 431 TFA
0. N (difltuoromethyl)pyrimidin-2- Salt
Y yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]-1,1-
e 0 dimethylethyl}carbamate
27.12 u 2-methoxyethyl {2-[4-(3-{[4- 475.2 475 TFA
O N (difltuoromethyl)pyrimidin-2- Salt
yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]-1,1-
O\/\O dimethylethyl}carbamate

27.13 N-{2-[4-(3-{[4- 449.2 449 TFA
% (difltuoromethyl)pyrimidin-2- Salt
e \/}r‘f yl]amino}-5-methylphenyl)-1H-

S
pyrazol-1-
O// \\O yl]ethyl}cyclopropanesulfonamide
27.14 N-{2-[4-(3-{[4- 494.2 494 TFA
O/\ (difltuoromethyl)pyrimidin-2- Salt
H yl]amino}-5-methylphenyl)-1H-
N\ /N pyrazol-1-yl]ethyl }morpholine-4-
S sulfonamide
VAN
o O
27.15 H 1-tert-butyl-3-{2-[4-(3-{[4- 444.2 444 TFA
0. N (difltuoromethyl)pyrimidin-2- Salt

yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]ethyl jurea

27.16 H 1-{2-[4-(3-{[4- 416.2 416 TFA
O N (difltuoromethyl)pyrimidin-2- Salt

Y yl]amino}-5-methylphenyl)-1H-

pyrazol-1-yl]ethyl }-3-ethylurea

~~ NH
27.17 H 1-{2-[4-(3-{[4- 486.2 486 TFA
0. N (difltuoromethyl)pyrimidin-2- Salt
0 yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]ethyl }-3-(tetrahydro-

2H-pyran-4-ylmethyljurea

27.18 H 2-fluoroethyl {2-[4-(3-{[4- 435.2 435 TFA
0. N (difltuoromethyl)pyrimidin-2- Salt
Y yl]amino}-5-methylphenyl)-1H-
pyrazol-1-yl]ethyl }carbamate
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Examples 28.1 and 28.2

4-(1-(4-(3-Methyl-5-(pyrimidin-2-ylamino)phenyl)-
1H-pyrazol-1-yl)ethyl)benzamide (Isomer 1) and
4-(1-(4-(3-methyl-5-(pyrimidin-2-ylamino)phenyl)-
1H-pyrazol-1-yl)ethyl)benzamide (Isomer 2)

0
H,N
}\I—N
Y
]
PN
N N
H
0
H,N
}\I—N
VY

Step 1:

A mixture of 4-bromo-1H-pyrazole (200 mg, 1.36 mmol),
methyl 4-(1-hydroxyethyl)benzoate (490 mg, 2.72 mmol),
and triphenylphosphine (resin bound: 3 mmol/g loading, 907
mg, 2.72 mmol) in THF (5§ mL) was stirred for 5 minutes at
ambient temperature. Di-tert-butyl azodicarboxylate (627
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mg, 2.72 mmol) was added and the reaction mixture was
stirred for 24 hours at ambient temperature. The reaction
mixture was filtered, and the filtrate was diluted with dichlo-
romethane (25 mL) and TFA (6 mL) and stirred for 30 min-
utes. The mixture was concentrated under reduced pressure
and then diluted with ethyl acetate (100 mL) and saturated
aqueous sodium bicarbonate solution (100 mL). The organic
layer was separated, washed with brine (25 mL), dried over
magnesium sulfate, filtered, and concentrated under reduced
pressure to atford the crude product residue. The crude prod-
uct residue was purified by column chromatography on silica
(0-100% diethyl ether/hexanes) to afford methyl 4-(1-(4-
bromo-1H-pyrazol-1-yl)ethyl)benzoate. MS ESI calc’d. for
C,H,,BrN,O, [M+H]*309 and 311. found 309 and 311.'H
NMR (500 MHz, DMSO-d,) 8 8.17 (s, 1H), 7.90 (dd, J=6.5
Hz, 1.5 Hz, 2H), 7.58 (s, 1H), 7.33 (d, J=8.5 Hz, 2H), 5.72-
5.65 (m, 1H), 3.82 (s, 3H), 1.78 (d, J=7.5 Hz, 3H).

Step 2:

A mixture of N-(3-methyl-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)pyrimidin-2-amine (100 mg,
0.321 mmol), methyl 4-(1-(4-bromo-1H-pyrazol-1-yl)ethyl)
benzoate (139 mg, 0.450 mmol), Pd,(dba), (15 mg, 0.016
mmol), X-phos (15 mg, 0.032 mmol), and cesium carbonate
(314 mg, 0.964 mmol) was diluted with 1,4-dioxane (3 mL)
and water (0.3 mL) at ambient temperature. The mixture was
stirred for 5 minutes under a subsurface argon sparge, after
which time the mixture was heated to 90° C. and stirred under
an argon atmosphere for 2 hours. The reaction mixture was
cooled to ambient temperature and diluted with ethyl acetate
(100 mL) and water (25 mL). The organic layer was separated
and washed with water (25 mL) and then brine (25 mL). The
organic layer was dried over anhydrous magnesium sulfate,
filtered, and concentrated under reduced pressure to afford
the crude product residue. The crude product residue was
purified by column chromatography on silica (0-100% [5%
methanol in ethyl acetate]/hexanes) to afford methyl 4-(1-(4-
(3-methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-pyrazol-1-
yDethyl)benzoate. MS ESI calcd. for C,,H,,N;O, [M+H]*
414. found 414. "H NMR (500 MHz, DMSO-d,) 8 9.46 (s,
1H), 8.46 (d, J=4.5 Hz, 2H), 8.24 (s, 1H), 7.91 (d, J=8.0 Hz,
2H),7.80(s, 1H),7.72 (s, 1H), 7.41 (s, 1H), 7.37 (d, J=8.0 Hz,
2H), 7.01 (s, 1H), 6.80 (t, J=5.0 Hz, 1H), 5.76-5.70 (m, 1H),
3.82 (s, 3H), 3.27 (s, 3H), 1.83 (d, J=7.0 Hz, 3H).

Step 3:

A solution of methyl 4-(1-(4-(3-methyl-5-(pyrimidin-2-
ylamino)phenyl)-1H-pyrazol-1-yl)ethyl)benzoate (125 mg,
0.302 mmol) in THF (5.0 mL), methanol (1.0 mL.), and water
(1.0 mL) was diluted with sodium hydroxide (1.0 M in water,
1.0 mL, 1.0 mmol). The reaction mixture was stirred and
heated to 50° C. for 1 hour. The reaction mixture was cooled
to ambient temperature and diluted with hydrochloric acid
(1.0 M in water, 1.0 mL,, 1.0 mmol) while stirring. The result-
ing suspension was diluted with ethyl acetate (100 mL) and
brine (10 mL). The organic layer was separated, dried over
anhydrous magnesium sulfate, filtered, and concentrated
under reduced pressure to afford 4-(1-(4-(3-methyl-5-(pyri-
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midin-2-ylamino)phenyl)-1H-pyrazol-1-yl)ethyl)benzoic
acid. The material was used without purification in the sub-
sequent step. MS ESI calcd. for C,3H,,NsO, [M+H]* 400.
found 400.

Step 4:

2-(1H-Benzo[d][1,2,3]triazol-1-y1)-1,1,3,3-tetramethyli-

souronium tetrafluoroborate (101 mg, 0.315 mmol) was
added to a solution of 4-(1-(4-(3-methyl-5-(pyrimidin-2-
ylamino)phenyl)-1H-pyrazol-1-yl)ethyl)benzoic acid (105
mg, 0.263 mmol) in THF (5.0 mL) and DMF (1.0 mL).
Ammonium hydroxide (0.15 mL, 1.05 mmol) was then added
and the reaction mixture was stirred at ambient temperature
for 1 hour. The reaction mixture was diluted with ethyl acetate
(100 mL) and water (10 mL). The organic layer was separated
and washed with water (2x10 mL) followed by brine (10 mL).
The organic layer was dried over anhydrous magnesium sul-
fate, filtered, and concentrated under reduced pressure to
afford the crude product residue. The crude product residue
was purified by column chromatography on silica (0-100%
[5% methanol in ethyl acetate]/hexanes) to afford racemic
4-(1-(4-(3-methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-
pyrazol-1-yl)ethyl)benzamide. MS ESI caled. for
C53H,3NO [M+H]* 399. found 399. "H NMR (500 MHz,
DMSO-dy) d 9.46 (s, 1H), 8.46 (d, J=5.0 Hz, 2H), 8.22 (s,
1H),7.92 (s, 1H), 7.82 (s, 1H), 7.79 (d, J=6.5 Hz, 2H), 7.71 (s,
1H), 7.41 (s, 1H), 7.36-7.26 (m, 3H), 7.00 (s, 1H), 6.80 (t,
J=5.0Hz, 1H), 5.70-5.64 (m, 1H), 2.27 (s, 3H), 1.83 (d,J=7.0
Hz, 3H).

Example 28.1

4-(1-(4-(3-methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-

pyrazol-1-yl)ethyl)benzamide (racemic mixture of enanti-
omers) was purified by chiral SFC (ID column, 45% [0.25%
w/w dimethylethylamine in methanol]/CO,) to afford 4-(1-
(4-(3-methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-pyrazol-
1-yDethyl)benzamide (Isomer 1, first eluting): MS ESI calced.
for C,3H,3NO [M+H]*399. found 399. 'H NMR (500 MHz,
DMSO,,.4)89.46 (s, 1H), 8.46 (d, J=5.0Hz, 2H), 8.22 (s, 1H),
7.92(s,1H),7.82 (s, 1H),7.79 (d, J=7.0 Hz, 2H), 7.71 (s, 1H),
7.41 (s, 1H), 7.35-7.27 (m, 3H), 7.00 (s, 1H), 6.80 (t, I=5.0
Hz, 1H), 5.71-5.64 (m, 1H), 2.27 (s, 3H), 1.83 (d, J=7.5 Hz,
3H).

Example 28.2

4-(1-(4-(3-methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-
pyrazol-1-yl)ethyl)benzamide (Isomer 2, second eluting):
MS ESI caled. for C,3H, N0 [M+H]* 399. found 399. 'H
NMR (500 MHz, DMSO,, ) 8 9.46 (s, 1H), 8.46 (d, J=5.0 Hz,
2H), 8.22 (s, 1H), 7.92 (s, 1H), 7.81 (s, 1H), 7.79 (d,J=7.0 Hz,
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2H), 7.71 (s, 1H), 7.41 (s, 1H), 7.36-7.27 (m, 3H), 7.00 (s,
1H), 6.80 (t, J=5.0 Hz, 1H), 5.70-5.64 (m, 1H), 2.27 (s, 3H),
1.83 (d, J=7.5 Hz, 3H).

Example 29.1

1-((4-(3-((4-(Difluoromethyl)pyrimidin-2-yl)amino)-
5-methylphenyl)-1H-pyrazol-1-yl)methyl)cyclobu-

tanol
HO
N—N
F. F //
Xy
| )\
N

Acetonitrile (1 mL) was added to a vial containing 1-0x-
aspiro[ 2.3 ]hexane (0.050 g, 0.60 mmol), 4-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (0.058 g, 0.30
mmol), and potassium carbonate (0.083 g, 0.60 mmol). The
reaction mixture was heated at 90° C. overnight. N-(3-bromo-
5-methylphenyl)-4-(difluoromethyl)pyrimidin-2-amine
(0.063 g, 0.2 mmol), SiliaCat Si-DPP-Pd (0.154 g, 0.040
mmol, 0.26 mmol/g), sodium carbonate (0.064 g, 0.60
mmol), 1,4-dioxane (1.75 mL), and water (0.4 mL) were
added and the reaction was heated at 110° C. for four hours.
The reaction mixture was filtered, washed with 1,4-dioxane,
and concentrated under reduced pressure. The residue was
purified by reverse phase chromatography (acetonitrile/wa-
ter, both with 0.1% TFA) to yield 1-((4-(3-((4-(difluorom-
ethyl)pyrimidin-2-yl)amino)-5-methylphenyl)-1H-pyrazol
1-yDmethyl)cyclobutanol. MS ESI cale’d. for C,oH,,F,NO
[M+H]* 386. found 386. 'H NMR (600 MHz, DMSO-dy): &
9.84 (s, 1H), 8.66 (d, J=4.9 Hz, 1H), 7.95 (s, 1H), 7.80 (s, 1H),
7.72 (s, 1H), 7.33 (s, 1H), 7.02 (d, J=4.9 Hz, 1H), 7.00 (s, 1H),
6.84 (t, J=54.5 Hz, 1H), 4.15 (s, 2H), 2.26 (s, 3H), 2.07 (t,
J=9.6 Hz, 2H), 1.91-1.90 (m, 2H), 1.60 (d, J=10.5 Hz, 1H),
1.43-1.41 (m, 1H).

The following compounds in Table 29 were prepared
according to the method described for Example 29.1.
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Ex.
No.

Substructure

OH

/Z\

OH

~

R? R3

IS

R

R4

M+ H]*"
Chemical Name Cale’d

M +H]*
Found

Ie(3)

Te(4)

Form

29.2

293

294

29.5

Te(4)

Te(4)

Ie(3)

Ie(3)

Ie(3)

Te(4)

CH; C(H)F,

CH, CH,

H COF,

CH, CH,

CH; C(H)F,

CH; c-propyl

H

H

H

F

H

1-{[4-(6-{[4- 386.2
(difluoromethyl)pyridin-2-

yl]amino }-4-

methylpyridin-2-yl)-1H-

pyrazol-1-

yl]methyl}eyclobutanol
1-[(4-{4-methyl-6-[(4- 350.2
methylpyridin-2-
ylamino]pyridin-2-yl}-

1H-pyrazol-1-

yl)methyl}eyclobutanol

1-{[4-G-{[4 372.2
(difluoromethyl)pyrimidin-
2-ylJamino}phenyl)-1H-

pyrazol-1-

yl]methyl}eyclobutanol
1-[(4-{3-methyl-5-[(4- 350.2
methylpyrimidin-2-

ylamino]phenyl }-1H-

pyrazol-1-

yl)methyl}eyclobutanol

1-{[4-G-{[4 404.2
(difluoromethyl)-5-

fluoropyrimidin-2-

yl]amino}-5-

methylphenyl)-1H-

pyrazol-1-

yl]methyl}eyclobutanol

1-[(4-{6-[(4- 376.2
cyclopropylpyridin-2-

yl)amino]-4-

methylpyridin-2-yl}-1H-

pyrazol-1-

yl)methyl]cyclobutanol

350

372

350

404

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

TFA
Salt

Free

Base
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Example 30.1

3-(4-(3-Methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-
pyrazol-1-yl)cyclobutanecarboxamide (Isomer 1)

NH,

\

(L

N N
H

Step 1:

TMS-diazomethane (2.0 M in diethyl ether, 2.2 ml, 4.4
mmol) was added dropwise to a solution of 3-chlorocyclobu-
tanecarboxylic acid (540 mg, 4.0 mmol) in methanol (5.0 mL)
and dichloromethane (5.0 mL) at 0° C. The reaction mixture
was concentrated under reduced pressure to afford methyl
3-chlorocyclobutanecarboxylate. The material was used in
the subsequent reaction without purification.

Step 2:

A mixture of 4-bromo-1H-pyrazole (500 mg, 3.40 mmol),
methyl 3-chlorocyclobutanecarboxylate (607 mg, 4.08
mmol), and potassium carbonate (1.18 g, 8.50 mmol) in DMF
(5 mL) was heated to 70° C. for 24 hours. The reaction
mixture was cooled to ambient temperature and diluted with
diethyl ether (200 mL). The mixture was washed with water
(2x50 mL) and then brine (25 mL). The organic layer was
dried over magnesium sulfate, filtered, and concentrated
under reduced pressure to afford the crude product residue.
The crude product residue was purified by column chroma-
tography on silica (0-100% diethyl ether/hexanes) to afford
methyl  3-(4-bromo-1H-pyrazol-1-yl)cyclobutanecarboxy-
late (Isomer 1) and methyl 3-(4-bromo-1H-pyrazol-1-yl)cy-
clobutanecarboxylate (Isomer 2). Methyl 3-(4-bromo-1H-
pyrazol-1-yl)cyclobutanecarboxylate (Isomer 1): MS ESI
calc’d. for C,H, ,BrN,O, [M+H]* 259 and 261. found 259
and 261. 'H NMR (500 MHz, DMSO-d,) § 8.09 (s, 1H), 7.59
(s, 1H), 5.02-4.95 (m, 1H), 3.65 (s, 3H), 3.20-3.14 (m, 1H),
2.75-2.66 (m, 2H), 2.64-2.56 (m, 2H).

Methyl 3-(4-bromo-1H-pyrazol-1-yl)cyclobutanecar-
boxylate (Isomer 2): MS ESI caled. for C,H, ,BrN,O,
[M+H]* 259 and 261. found 259 and 261. 'H NMR (500
MHz, DMSO-d,) 8 8.05 (s, 1H), 7.57 (s, 1H), 4.80-4.72 (m,
1H), 3.61 (s, 3H), 3.02-2.94 (m, 1H), 2.63-2.56 (m, 4H).
Step 3:

A mixture of N-(3-methyl-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)pyrimidin-2-amine (220 mg,
0.707 mmol), methyl 3-(4-bromo-1H-pyrazol-1-yl)cyclobu-
tanecarboxylate (Isomer 1) (183 mg, 0.707 mmol), Pd,(dba),
(32 mg, 0.035 mmol), X-phos (34 mg, 0.071 mmol), and
cesium carbonate (691 mg, 2.12 mmol) in 1,4-dioxane (3 mL.)
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and water (0.3 mL) was degassed via a subsurface argon
sparge for 5 minutes. The mixture was then heated to 90° C.
under an argon atmosphere for 2 hours. The reaction mixture
was cooled to ambient temperature and diluted with ethyl
acetate (100 mL) and water (25 mL). The organic layer was
separated and washed with water (25 mL) and then brine (25
mL). The organic layer was dried over anhydrous magnesium
sulfate, filtered, and concentrated under reduced pressure to
afford the crude product residue. The crude product residue
was purified by column chromatography on silica (0-100%
ethyl acetate/hexanes) to afford methyl 3-(4-(3-methyl-5-
(pyrimidin-2-ylamino)phenyl)-1H-pyrazol-1-yl)cyclobutan-
ecarboxylate (Isomer 1) MS ESI calce’d. for C,,H,,NO,
[M+H]* 364. found 364. '"H NMR (500 MHz, DMSO-d,) &
9.48 (s, 1H), 8.46 (d, J=4.5Hz, 2H), 8.16 (s, 1H), 7.80 (s, 1H),
7.72 (s, 1H), 7.40 (s, 1H), 6.98 (s, 1H), 6.81 (t, J=5.0 Hz, 1H),
5.05-5.00 (m, 1H), 3.67 (s, 3H), 3.24-3.17 (m, 1H), 2.81-2.74
(m, 2H), 2.67-2.60 (m, 2H), 2.27 (s, 3H).

Step 4:

Sodium hydroxide (1.0 M in water, 1.68 mL., 1.68 mmol)
was added to a solution of methyl 3-(4-(3-methyl-5-(pyrimi-
din-2-ylamino)phenyl)-1H-pyrazol-1-yl)cyclobutanecar-
boxylate (Isomer 1) (203 mg, 0.559 mmol) in methanol (4.0
ml) and water (1.0 mL). The reaction mixture was heated to
50° C. and stirred for 1 hour. The reaction mixture was cooled
to ambient temperature and diluted with hydrochloric acid
(1.0 M in water, 1.68 mL, 1.68 mmol) while stirring. The
resulting suspension was diluted with ethyl acetate (100 mL)
and brine (10 mL). The organic layer was separated, washed
with brine (10 mL), dried over anhydrous magnesium sulfate,
filtered, and concentrated under reduced pressure to afford
3-(4-(3-methyl-5-(pyrimidin-2-ylamino )phenyl)-1H-pyra-
zol-1-yl)cyclobutanecarboxylic acid (Isomer 1). The material
was used without purification in the subsequent step. MS ESI
calc’d. for C, H,,N-O, [M+H]* 350. found 350.

Step 5:

A solution of 3-(4-(3-methyl-5-(pyrimidin-2-ylamino)
phenyl)-1H-pyrazol-1-yl)cyclobutanecarboxylic acid (Iso-
mer 1) (170 mg, 0.49 mmol), 2-(1H-benzo[d][1,2,3]triazol-
1-y1)-1,1,3,3-tetramethylisouronium tetrafluoroborate (187
mg, 0.584 mmol), and triethylamine (0.136 mL, 0.973 mmol)
in DMF (5.0 mL) was stirred for 10 minutes, after which time
ammonium hydroxide (0.20 mL, 1.46 mmol) was added. The
reaction mixture was stirred at ambient temperature for 1
hour. The reaction mixture was diluted with ethyl acetate (100
ml.) and water (10 mL). The organic layer was separated and
washed with water (2x10 mL) followed by brine (10 mL).
The organic layer was dried over anhydrous magnesium sul-
fate, filtered, and concentrated under reduced pressure to
afford the crude product residue. The crude product residue
was dissolved in a mixture of methanol (6 mL) and dichlo-
romethane (20 mL). The mixture was diluted by the dropwise
addition of hexanes (50 mL). The resulting suspension was
stirred for 4 hours. The suspension was filtered and the col-
lected solids were washed with hexanes/dichloromethane
(1:1, 3x10 mL) followed by neat hexanes (2x10 mL). The
collected solids were dried under reduced pressure to afford
3-(4-(3-methyl-5-(pyrimidin-2-ylamino )phenyl)-1H-pyra-
zol-1-yl)cyclobutanecarboxamide (Isomer 1) MS ESI caled.
for C,oH,, N;O [M+H]*349. found 349. 'H NMR (500 MHz,
DMSO-dy) & 9.47 (s, 1H), 8.46 (d, J=4.5 Hz, 2H), 8.15 (s,
1H),7.78 (s, 1H), 7.72 (s, 1H), 7.40 (s, 1H), 7.37 (s, 1H), 6.98
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(s, 1H), 6.88 (s, 1H), 6.81 (t, J=5.0 Hz, 1H), 5.03-4.96 (m,
1H), 3.05-2.98 (m, 1H), 2.69-2.61 (m, 2H), 2.57-2.51 (m,
2H), 2.27 (s, 3H).

Example 31.1

3-(4-(3-Methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-
pyrazol-1-yl)cyclobutanecarboxamide (Isomer 2)

NH,

\

(\N
N)\N
H

3-(4-(3-methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-

pyrazol-1-yl)cyclobutanecarboxamide (Isomer 2) was pre-
pared from N-(3-methyl-5-(4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-yl)phenyl)pyrimidin-2-amine and methyl 3-(4-
bromo-1H-pyrazol-1-yl)cyclobutanecarboxylate (Isomer 2)
using chemistry described for 3-(4-(3-methyl-5-(pyrimidin-
2-ylamino)phenyl)-1H-pyrazol-1-yl)cyclobutanecarboxam-
ide (Isomer 1). MS ESI calcd. for C,oH,;N,O [M+H]* 349.
found 349. 'H NMR (500 MHz, DMSO-dy) 8 9.46 (s, 1H),
8.46 (d,J=4.5Hz,2H),8.10 (s, 1H), 7.77 (s, 1H), 7.71 (s, 1H),
7.42 (s, 1H), 7.33 (s, 1H), 7.00 (s, 1H), 6.86 (s, 1H), 6.81 (t,
J=5.0 Hz, 1H), 4.78-4.71 (m, 1H), 2.80-2.72 (m, 1H), 2.61-
2.49 (m, 4H), 2.27 (s, 3H).

Examples 32.1 and 32.2
2-((4-(3-((4-(Difluoromethyl)pyrimidin-2-yl)amino)-

5-methylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,3-
trifluoropropane-1,2-diol

OH

/_@3
N—N OH
CHF, S
(]
)\
N N
H

Step 1:

Trifluoromethytrimethylsilane (0.20 ml, 1.33 mmol)
was added to a solution of 1-((tert-butyldimethylsilyl)oxy)-
3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-meth-
ylphenyl)-1H-pyrazol-1-yl)propan-2-one (260 mg, 0.53
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mmol) and cesium fluoride (8.10 mg, 0.05 mmol) in THF (3
mL). The mixture was stirred at room temperature for 2 h. The
mixture was passed through CELITE, washed with methanol
and concentrated under reduced pressure and used without
further purification in the subsequent transformation.
Step 2:

Tetra-n-butyl ammonium fluoride (0.64 mL, 0.64 mmol)
was added to the residue from step 1 in THF (2 mL). The
mixture was stirred at room temperature for 20 minutes. The
mixture was concentrated under reduced pressure and puri-
fied by reverse phase HPLC (ACN/water with 0.1% TFA
modifier) to afford 2-((4-(3-((4-(difluoromethyl)pyrimidin-
2-yl)amino)-5-methylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,
3-trifluoropropane-1,2-diol. The racemic mixture was puri-
fied by chiral SFC (Chiralpak column, MeOH+0.25%
DMEA) to afford (S or R)-2-((4-(3-((4-(difluoromethyl)py-
rimidin-2-yl)amino)-5-methylphenyl)-1H-pyrazol-1-yl)me-
thyl)-3,3,3-trifluoropropane-1,2-diol

Example 32.1

(Isomer 1, first eluting): MS ESIcale’d. for C,H,,FsN O,
[M+H]* 444. found 444. '"H NMR (500 MHz, DMSO-d,) 8
9.89 (s, 1H), 8.68 (d,J=4.5Hz, 1H), 8.02 (s, 1H), 7.83 (s, 1H),
7.80 (s, 1H), 7.36 (s, 1H), 7.05-7.04 (m, 2H), 6.82 (t, J=54.5
Hz, 1H), 6.30(s, 1H), 5.26 (t,J=6 Hz, 1H), 4.43 (q,J=14.5Hz,
J=15Hz, 2H), 3.56-3.52 (m, 1H), 3.43-3.39 (m, 1H), 2.28 (s,
3H).

Example 32.2

(S or R)-2-((4-(3-((4-(difluoromethyl)pyrimidin-2-yl)
amino)-5-methylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,3-tri-
fluoropropane-1,2-diol (Isomer 2, second eluting): MS ESI
calc’d. for C,gH, ;F N O, [M+H]* 444. found 444. '"H NMR
(500 MHz, DMSO-d,) 9 9.89 (s, 1H), 8.68 (d, J=4.5 Hz, 1H),
8.02 (s, 1H), 7.83 (s, 1H), 7.80 (s, 1H), 7.36 (s, 1H), 7.05-7.03
(m, 2H), 6.86 (t, J=54.5 Hz, 1H), 6.30 (s, 1H), 5.26 (t, J=6 Hz,
1H), 4.42 (q, J=14.5 Hz, J=15 Hz, 2H), 3.56-3.52 (m, 1H),
3.43-3.39 (m, 1H), 2.28 (s, 3H).

Examples 33.1-33.4

5-{[4-(3-{[4-(Difluoromethyl)pyrimidin-2-y1]
amino}-5-methylphenyl)-1H-pyrazol-1-yl|methyl} -
4-(hydroxymethyl)-1,3-oxazolidin-2-one (Stereoiso-
mers 1, 2,3, and 4)

HO
NH

N—N O‘<

F F / yZ O

(]
)\
N N
Step 1:

Benzyl bromide (8.0 g, 47 mmol) was added over a period
of'30 minutes to a mixture of but-2-ene-1,4-diol (25.0 g, 281
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mmol) and sodium hydride (2.2 g, 94 mmol) in DMF (100
ml) at 0° C. The mixture was stirred for 16 hours at room
temperature. The mixture was then diluted with saturated
aqueous ammonium chloride and extracted with ethyl
acetate. The organic layer was dried over sodium sulfate,
filtered, and concentrated under reduced pressure to afford
the crude product residue. The crude product residue was
purified by silica gel chromatography (methanol/ethyl
acetate) to afford (2Z)-4-(benzyloxy)but-2-en-1-ol. 'H NMR
(400 MHz, CD,0D) 8 7.34-7.27 (m, 5H), 5.75-5.64 (m, 2H),
4.50 (s, 2H), 4.12-4.09 (m, 4H).

Step 2:

Sodium hydride (53 mg, 2.4 mmol) was added to a solution
of (27)-4-(benzyloxy)but-2-en-1-o0l (2.0 g, 11 mmol) in THF
(50 mL) at 0° C. 2,2,2-trichloroacetonitrile (1.63 g, 12 mmol)
was added dropwise to the reaction mixture at 0° C. over a
period of 30 minutes. The reaction mixture was stirred at
room temperature for an additional 2 hours. The reaction
mixture was concentrated under reduced pressure and then
diluted with decahydronaphthalene (35.8 g, 259 mmol). The
mixture was stirred and heated to 200° C. for 5 hours. The
reaction mixture was cooled to ambient temperature, diluted
with water, and extracted with ethyl acetate. The organic layer
was dried over sodium sulfate, filtered, and concentrated
under reduced pressure to afford the crude product residue.
The crude product residue was purified by silica gel chroma-
tography (ethyl acetate/petroleum ether) to give N-[1-(ben-
zyloxy)but-3-en-2-yl]-2,2,2-trichloroacetamide. "H NMR
(400 MHz, CDCl,) 6 7.38-7.11 (m, 6H), 5.93-5.86 (m, 1H),
5.34-5.27 (m, 2H), 4.60-4.58 (m, 3H), 3.66-3.61 (m, 2H).
Step 3:

A mixture of N-[1-(benzyloxy)but-3-en-2-yl]-2,2,2-
trichloroacetamide (7.5 g, 23 mmol) and sodium hydroxide
(4.0 M in H,,0O, 40 mL,, 160 mmol) was stirred and heated to
80° C. for 5 hours. The reaction mixture was cooled to ambi-
ent temperature, diluted with water, and extracted with ethyl
acetate. The organic layer was separated and extracted with
hydrochloric acid (2N). The aqueous layer was concentrated
under reduced pressure to afford 1-(benzyloxy)but-3-en-2-
amine hydrochloride. MS ESI calc’d. for C,,H; ,NO [M+H]*
178. found 178. "H NMR (400 MHz, DMSO-d;) 8 8.38 (s,
2H), 7.37-7.28 (m, SH), 5.89-5.80 (m, 1H), 5.44-5.32 (m,
2H), 4.57-4.50 (m, 2H), 3.99 (s, 1H), 3.62-3.55 (m, 2H).
Step 4:

Benzyl carbonochloridate (4.7 g, 27.4 mmol) was added
dropwise over a period of 30 minutes to a mixture of 1-(ben-
zyloxy)but-3-en-2-amine hydrochloride (3.9 g, 18 mmol) and
Hunig’s base (10.0 mL, 54.8 mmol) in acetonitrile (100 m[.)
at 0° C. The reaction mixture was stirred at room temperature
for 16 hours. The reaction mixture was diluted with water and
extracted with ethyl acetate. The organic layer was dried over
sodium sulfate, filtered, and concentrated under reduced pres-
sure to afford the crude product residue. The crude product
residue was purified by silica gel chromatography (ethyl
acetate/petroleum ether) to afford benzyl [ 1-(benzyloxy)but-
3-en-2-yl]carbamate. MS ESI calc’d. for C,,H,,NO;
[M+H]* 312. found 312. 'H NMR (300 MHz, CD,0D) 8
7.34-7.25 (m, 10H), 5.87-5.79 (m, 1H), 5.25-5.08 (m, 4H),
4.51 (s, 2H), 4.38-4.36 (m, 1H), 3.54-3.44 (m, 2H).

Step 5:

A mixture of benzyl [ 1-(benzyloxy)but-3-en-2-yl|carbam-
ate (3.0 g, 9.6 mmol) and iodine (4.9 g, 19 mmol) in dichlo-
romethane (200 mL) was stirred at 20° C. for 16 hours. The
reaction mixture was diluted with aqueous sodium thiosulfate
and extracted with ethyl acetate. The organic layer was dried
over sodium sulfate, filtered, and concentrated under reduced
pressure to give the crude product residue. The crude product
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residue was purified by silica gel chromatography (ethyl
acetate/petroleum ether) to give 4-[(benzyloxy)methyl]-5-
(iodomethyl)-1,3-oxazolidin-2-one. MS ESI calc’d. for
C,,H, sINO; [M+H]* 348. found 348. "H NMR (300 MHz,
CDCl;) & 7.40-7.27 (m, 5H), 5.53 (s, 1H), 4.57 (s, 2H),
4.37-4.34 (m, 1H), 3.82-3.80 (m, 1H), 3.67-3.51 (m, 2H),
3.38-3.32 (m, 2H).

Step 6:

A mixture of 4-bromo-1H-pyrazole (2.33 g, 15.9 mmol),
4-[(benzyloxy)methyl]-5-(iodomethyl)-1,3-oxazolidin-2-
one (5.00 g, 14.4 mmol), and potassium phosphate tribasic
(9.17 g, 43.3 mmol) in DMF (50 mL) was stirred and heated
to 90° C. for 16 hours. The reaction mixture was cooled to
ambient temperature, diluted with water, and extracted with
ethyl acetate. The organic layer was dried over sodium sul-
fate, filtered, and concentrated under reduced pressure to
afford the crude product residue. The crude product residue
was purified by reverse phase HPLC to afford 4-[(benzyloxy)
methyl]-5-[(4-bromo-1H-pyrazol-1-yl)methyl]-1,3-oxazoli-
din-2-one. MS ESI calc’d. for C,sH,,BrN;0; [M+H]" 366
and 368. found 366 and 368. "H NMR (400 MHz, DMSO-d,)
87.99 (s, 1H), 7.88 (s, 1H), 7.60 (s, 1H), 7.38-7.29 (m, 5H),
4.63-4.60 (m, 1H), 4.54 (s, 2H), 4.39 (d, J=5.6 Hz, 2H),
3.80-3.76 (m, 1H), 3.41 (d, J=4.8 Hz, 2H).

Step 7:

A mixture of 4-(difluoromethyl)-N-[3-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl|pyrimidin-2-
amine (111 mg, 0.307 mmol), 4-[(benzyloxy)methyl]-5-[(4-
bromo-1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-2-one (109
mg, 0.298 mmol), potassium phosphate tribasic (239 mg,
1.13 mmol), and Pd(dbpf)Cl, (4 mg, 0.006 mmol) in dioxane
(2 mL) was stirred and heated to 110° C. in a microwave
reactor for 30 minutes. The reaction mixture was diluted with
water and extracted with ethyl acetate. The organic layer was
dried over sodium sulfate, filtered, and concentrated under
reduced pressure to afford the crude product residue. The
crude product residue was purified by prep-TLC (ethyl
acetate/petroleum ether) to give 4-[(benzyloxy)methyl]-5-{
[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-meth-
ylphenyl)-1H-pyrazol-1-yl]methyl}-1,3-oxazolidin-2-one.
MS ESI cale’d. for C,,H,,F,N,O; [M+H]" 521. found 521.
'H NMR (400 MHz, CD,OD) & 8.60 (d, J=4.8 Hz, 1H), 7.99
(s, 1H), 7.84 (s, 1H), 7.77 (s, 1H), 7.40 (s, 1H), 7.38-7.26 (m,
S5H), 7.15 (s, 1H), 7.05 (d, J=4.8 Hz, 1H), 6.56 (t, J=54.4 Hz,
1H), 4.88-4.76 (m, 1H), 4.54 (s, 2H), 4.48-4.46 (m, 2H),
3.94-3.92 (m, 1H), 3.48-3.46 (m, 2H), 2.35 (s, 3H).

Step 8:

A solution of 4-[(benzyloxy)methyl]-5-{[4-(3-{[4-(dif-
luoromethyl)pyrimidin-2-yl]amino } -5-methylphenyl)-1H-
pyrazol-1-yllmethyl }-1,3-oxazolidin-2-one (100 mg, 0.199
mmol) in TFA (1.0 mL) was stirred and heated at 120° C. in
amicrowave reactor for 40 minutes. The reaction mixture was
concentrated under reduced pressure to afford (5-{[4-(3-{[4-
(difluoromethyl)pyrimidin-2-yl]amino } -5-methylphenyl)-
1H-pyrazol-1-yllmethyl1}-2-0x0-1,3-0xazolidin-4-yl)methyl
trifluoroacetate, which was used in the next step without
further purification. MS ESI cale’d. for C,,H,,FsN O,
[M+H]* 527. found 527.

Step 9:

A solution of (5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-
yl]amino }-5-methylphenyl)-1H-pyrazol-1-ylJmethyl }-2-
ox0-1,3-oxazolidin-4-yl)methyl trifluoroacetate (80 mg, 0.15
mmol) and potassium carbonate (80 mg, 0.58 mmol) in
methanol (3 mL) was stirred at 25° C. for 30 minutes. The
reaction mixture was diluted with water and extracted with
ethyl acetate. The organic layer was dried over sodium sul-
fate, filtered, and concentrated under reduced pressure to
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afford the crude product residue. The crude product residue
was purified by prep-TLC (ethyl acetate) to give racemic
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-me-
thylpheny1)-1H-pyrazol-1-yl|methyl}-4-(hydroxymethyl)-
1,3-oxazolidin-2-one. MS ESI calc’d. for C,H, F,N,O;
[M+H]* 431. found 431.
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino }-5-methylphenyl)-1H-pyrazol-1-ylJmethyl}-4-(hy-
droxymethyl)-1,3-oxazolidin-2-one was separated by SFC
(Chiralcel OJ-H, Sum; 5-40% [methanol with 0.05% diethy-
lamine] in CO,) to afford 5-{[4-(3-{[4-(difluoromethyl)pyri-
midin-2-yl]amino }-5-methylphenyl)-1H-pyrazol-1-yl]me-
thyl}-4-(hydroxymethyl)-1,3-oxazolidin-2-one (peaks 1, 2,
3, and 4).

Racemic

Example 33.1

5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-

methylphenyl)-1H-pyrazol-1-yl|methyl}-4-(hydroxym-
ethyl)-1,3-oxazolidin-2-one (Peak 1, first eluting). MS ESI
calc’d. for C,oH,, F,N O, [M+H]* 431. found 431. '"H NMR
(300 MHz, CD,0D) 8 8.59 (d, J=5.1 Hz, 1H), 7.97 (s, 1H),
7.85 (s, 1H), 7.77 (s, 1H), 7.34 (s, 1H), 7.06 (s, 1H), 7.00 (d,
J=5.1 Hz, 1H), 6.56 (t, I=54.4 Hz, 1H), 4.51-4.47 (m, 1H),
4.44-430 (m, 1H), 4.28-4.20 (m, 2H), 3.92-3.86 (m, 2H),
2.34 (s, 3H).

Example 33.2

5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-

methylphenyl)-1H-pyrazol-1-yl|methyl}-4-(hydroxym-
ethyl)-1,3-oxazolidin-2-one (Peak 2, second eluting). MS
ESI calc’d. for C, H,, FoNO5 [M+H]* 431. found 431. 'H
NMR (300 MHz, CD,0D) 8 8.56 (d, I=5.1 Hz, 1H), 7.96 (s,
1H),7.83 (s, 1H), 7.72 (s, 1H), 7.32 (s, 1H), 7.03 (s, 1H), 6.97
(d, J=5.1 Hz, 1H), 6.54 (t,J=54.4 Hz, 1H), 4.79-4.78 (m, 1H),
4.45-4.44 (m, 2H), 3.79-3.77 (m, 1H), 3.56-3.54 (m, 2H),
2.31 (s, 3H).

Example 33.3

5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-

methylphenyl)-1H-pyrazol-1-yl|methyl}-4-(hydroxym-
ethyl)-1,3-oxazolidin-2-one (Peak 3, third eluting). MS ESI
calc’d. for C,oH,, F,N O, [M+H]* 431. found 431. '"H NMR
(300 MHz, CD,0D) 8 8.60 (d, J=4.8 Hz, 1H), 7.98 (s, 1H),
7.85 (s, 1H), 7.79 (s, 1H), 7.36 (s, 1H), 7.06 (s, 1H), 7.00 (d,
J=4.8 Hz, 1H), 6.56 (t, J=54.4 Hz, 1H), 4.51-4.47 (m, 1H),
4.44-4.20 (m, 3H), 3.92-3.86 (m, 2H), 2.35 (s, 3H).

Example 33.4

5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-4-(hydroxym-
ethyl)-1,3-oxazolidin-2-one (Peak 4, fourth eluting). MS ESI
calc’d. for C,oH,, F,N O, [M+H]* 431. found 431. '"H NMR
(300 MHz, CD,0D) 8 8.60 (d, J=5.1 Hz, 1H), 8.00 (s, 1H),
7.85 (s, 1H), 7.76 (s, 1H), 7.37 (s, 1H), 7.06 (s, 1H), 7.00 (d,
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J=5.1 Hz, 1H), 6.57 (t, I=54.4 Hz, 1H), 4.79-4.70 (m, 1H),
4.49-4.44 (m, 2H), 3.81-3.71 (m, 1H), 3.55-3.44 (m, 2H),
2.34 (s, 3H).

Example 34.1 and 34.2

5-[4-(6-{[4-(Difluoromethyl)pyridin-2-yl]amino} -4-
methylpyridin-2-yl)-1H-pyrazol-1-yl]-5-ethyl-1,3-
oxazolidin-2-one (Peak 1, first eluting) and 5-[4-(6-{
[4-(difluoromethyl)pyridin-2-yl]amino }-4-
methylpyridin-2-yl)-1H-pyrazol-1-yl]-5-ethyl-1,3-
oxazolidin-2-one (Peak 2, second eluting)

e}

NH

X

N—N

F F \ \
E%\ N/ |
N/ N \

H
O

NH
&8
N—N
F F \ \
E%\ N/ |
N/ N \
H

Step 1:

Benzyl carbonochloridate (22.8 mL, 167 mmol) was added
to a solution of (2E)-but-2-en-1-amine hydrochloride (12.0 g,
112 mmol) and Hunig’s base (43.2 g, 330 mmol) in acetoni-
trile (120 mL) under a nitrogen atmosphere at 0° C. The
reaction mixture was stirred under nitrogen at 0° C. for 1 hour
and then allowed to warm to ambient temperature. After 3
hours, the reaction mixture was diluted with brine (50 mL)
and was extracted with ethyl acetate (3x50 mL). The organic
layers were combined, dried over sodium sulfate, filtered, and
concentrated under reduced pressure to afford the crude prod-
uct residue. The crude product residue was purified by silica
gel chromatography (ethyl acetate/petroleum ether) to give
benzyl (2E)-but-2-en-1-ylcarbamate. MS ESI calc’d. for
C,,H, (NO, [M+H]* 206. found 206.

Step 2:

Todine (56.4 g, 200 mmol) was added to a solution of
benzyl (2E)-but-2-en-1-ylcarbamate (20.4 g, 100 mmol) in
DCM (700 mL) under a nitrogen atmosphere at 20° C. The
reaction mixture was stirred under nitrogen at 20° C. for 12
hours. The reaction mixture was quenched with saturated
aqueous ammonium chloride (100 mL) and was extracted
with dichloromethane (3x100 mL). The organic layers were
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combined, dried over sodium sulfate, filtered, and concen-
trated under reduced pressure to afford the crude product
residue. The crude product residue was purified by silica gel
chromatography (ethyl acetate/petroleum ether) to give a
mixture of 5-(1-iodoethyl)-1,3-oxazolidin-2-one and 5-iodo-
6-methyl-1,3-oxazinan-2-one. MS ESI calc’d. for C;HGINO,
[M+H]* 242. found 242. '"H NMR (400 MHz, CDCl,) 8 5.18
(br s, 1H), 4.58-4.52 (m, 1H), 4.16-4.12 (m, 1H), 3.80-3.76
(m, 1H), 3.43-3.39 (m, 1H), 2.00 (d, J=4.0 Hz, 3H).

Step 3:

Cesium carbonate (320 mg, 0.99 mmol) and 5-(1-iodoet-
hyl)-1,3-oxazolidin-2-one (160 mg, 0.66 mmol) were added
to a solution of N-[4-(difluoromethyl)pyridin-2-yl]-4-me-
thyl-6-(1H-pyrazol-4-yl)pyridin-2-amine (100 mg, 0.33
mmol) in DMF (1 mL) under a nitrogen atmosphere at 20° C.
The mixture was stirred under nitrogen and heated to 80° C.
for 12 hours. The reaction mixture was cooled to 20° C. and
then diluted with brine (50 ml) and extracted with ethyl
acetate (3x50 mL). The organic layers were combined, dried
over sodium sulfate, filtered, and concentrated under reduced
pressure to atford the crude product residue. The crude prod-
uct residue was purified by prep-TLC (ethyl acetate) to afford
racemic  5-[4-(6-{[4-(difluoromethyl)pyridin-2-ylJamino}-
4-methylpyridin-2-yl)-1H-pyrazol-1-yl]-5-ethyl-1,3-oxazo-
lidin-2-one. MS ESI calc’d. for C, H,,F,N,O, [M+H]* 415.
found 415. Racemic 5-[4-(6-{[4-(difluoromethyl)pyridin-2-
yl]amino }-4-methylpyridin-2-y1)-1H-pyrazol-1-yl]-5-ethyl-
1,3-oxazolidin-2-one was separated by SFC (Chiralpak AD, 3
um particle size; 60% [ethanol with 0.05% diethylamine] in
CO,) to afford:

Example 34.1

5-[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino }-4-me-
thylpyridin-2-y1)-1H-pyrazol-1-yl]-5-ethyl-1,3-oxazolidin-
2-one (Isomer 1, first eluting). MS ESI calc’d. for
CoHs FoNGO, [M+H]"415. found 415. 'H NMR (400 MHz,
CD,0D) 9 8.43 (s, 2H), 8.34-8.33 (m, 1H), 8.17 (s, 1H), 7.13
(s, 1H), 7.05 (s, 1H), 7.03-7.00 (m, 1H), 6.86 (t, J=54.4 Hz,
1H), 4.32 (d, J=10.4 Hz, 1H), 3.90 (d, J=10.4 Hz, 1H), 2.44-
2.41 (m, 2H), 2.37 (s, 3H), 0.96 (1, J=7.2 Hz, 3H).

Example 34.2

5-[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino }-4-me-
thylpyridin-2-y1)-1H-pyrazol-1-yl]-5-ethyl-1,3-oxazolidin-
2-one (Isomer 2, second eluting): MS ESI calc’d. for
C,oH,, F.N,O, [M+H]* 415. found 415. "HNMR (400 MHz,
CD,0D)  8.43 (s, 2H), 8.34-8.33 (m, 1H), 8.17 (s, 1H), 7.14
(s, 1H), 7.05 (s, 1H), 7.03-7.02 (m, 2H), 6.86 (t, J=54.4 Hz,
1H), 4.32 (d, J=10.4 Hz, 1H), 3.90 (d, J=10.4 Hz, 1H), 2.44-
2.41 (m, 2H), 2.37 (s, 3H), 0.96 (1, J=7.2 Hz, 3H).

Example 35

General Procedure for a Compound of Formula (A)
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This general procedure describes the procedure for conver-
sion of (A1) to (A) as shown in Scheme 16. To a mixture of
compound of formula (A1) (1 mmol), 1° or 2° alcohol (5
mmol), and triphenylphosphine (resin-bound, 1.6 mmol/g
loading, 2 mmol) in tetrahydrofuran is added di-tert-butyl
azodicarboxylate (2 mmol) at 20° C. The reaction mixture is
stirred at 20° C. for 16 hours. The reaction mixture is diluted
with TFA (1 mL) and water (1 drop). The mixture is stirred for
30 minutes. The mixture is then filtered through CELITE,
washing with dichloromethane (3x). The filtrate is concen-
trated under reduced pressure to afford the crude residue TFA
salt. The residue is diluted carefully with saturated aqueous
sodium bicarbonate solution and ethyl acetate. The organic
layer is separated, washed with brine, dried over magnesium
sulfate, filtered, and concentrated under reduced pressure to
afford the crude residue free base. The residue is purified by
column chromatography on silica gel (ethyl acetate/hexanes,
linear gradient) to afford the product residue. The residue is
lyophilized from acetonitrile and water to afford a compound
of formula (A).

The following compounds could be prepared according to
procedures which are analogous to those described in
Example 35.

R4

Yol =NandY?' = CHorY*! = CHand Y?' = N

Ex. No. R®

351

35.2

354

355

1558

“Racemic”

35.6

g
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-continued

396

-continued

R?
Yol =NandY*! = CHorY?! =CH and Y*! =N
Ex. No. R®
37 77.'{\/\/
35.8 ‘LLL{\’<
359 W
3310 W
31 W
35.12 @
35.13
(0]
35.14
35.15
(0)
~
35.16 o)
\/\O/\
35.17
O.
~
(0]
35.18 |
N,
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(0]

10

15

20

25

30

35

40

45

50

55

60

65

Y =NandY?'=CHorY*' =CHand Y*' =N

Ex. No. R®

35.19 @

35.20 I
N
771{\/ ~
35.21
/
O
o\<
(@]
Example 36

General Procedure for the Preparation the
Compound of Formula (C) as Shown in Scheme 16

R3
4 O
’ h Yal )\ )J\ .
Rl
| o~
P
N N

Y*'=N and Y?'=CH or Y*'=CH and Y?!=N

This general procedure describes the procedure for conver-
sion of (Al) to (C) as shown in Scheme 16. A mixture of
compound of formula (A1) (1.0 mmol), potassium carbonate
(2.0 mmol), and sodium iodide (0.50 mmol) in DMF is stirred
at 20° C. After 30 minutes, alkyl halide of formula (C1) (0.95
mmol) is added and the reaction mixture is stirred at 20° C.
After 16 hours, the reaction mixture is diluted with ethyl
acetate and washed with water (4x). The organic layer is
separated, washed with brine, dried over magnesium sulfate,
filtered, and concentrated under reduced pressure to afford
the crude residue. The residue is purified by silica gel chro-
matography (ethyl acetate/hexanes, linear gradient) to afford
the product residue. The residue is lyophilized from acetoni-
trile and water to afford a compound of formula (C).

The following compounds could be prepared according to
procedures, which are analogous to those described in
Example 36.
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Ex. No. R®
36.1 O J\
77’{\0)]\0 15
36.2 O
o N 20
“Racemic”
36.3 )OI\ )\ 25
O O
“Racemic” 30
364
)OI\
71‘%\0 0 3
“Racemic”
36.5 = O
N ™
“Isomer 17
45
36.6 O
771{'\OJI\O/\
50
“Isomer 2”
36.7 = O
E{\O)J\O)\ 55
“Isomer 17
36.8 (€] J\ 60
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“Isomer 2” 65
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-continued

Yol =NandY?' = CHorY*! = CHand Y?' = N

Ex. No. Re
36.9
z (6]
177{\0)1\0
“Isomer 17
36.10
(6]
I{LOJJ\O
“Isomer 2”
Example 37
General Procedure for the Preparation the
Compound of Formula (B) as Shown in Scheme 16
R4
LA
=12

Y?'=Nand Y*! =CH or Y?! =CHand Y?' =N

This general procedure describes the procedure for conver-
sion of (A1) to (B) as shown in Scheme 16. To a solution of
compound of formula (A1) (1.0 mmol) in DMF is added
potassium carbonate (2.0 mmol) and sodium iodide (0.20
mmol). After 75 minutes, alkyl halide of formula (B1) (1.0
mmol) is added and the reaction mixture is stirred for an
additional 4 hours. The reaction mixture is then partitioned
between ethyl acetate and aqueous saturated sodium bicar-
bonate. The layers are separated, and then the organic layer is
washed with water (3x) and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The result-
ing residue is purified by column chromatography on silica
gel (ethyl acetate/hexanes, linear gradient) to atford the prod-
uct residue. The residue is lyophilized from acetonitrile and
water to afford a compound of formula (B).

The following compounds could be prepared according to
procedures which are analogous to those described in
Example 37.
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or a pharmaceutically acceptable salt thereof, wherein:

©

R4
| 5
N Rl
Y =NandY*' =CHorY*' =CHand Y*' =N ’
10
Ex. No. Re
la
37.1 R
4 or
37.2 =
%OJJ\ 20
ring a is
“Isomer 17
25
373 0 /N
I Yo
I
o) Y&
30 R
“Isomer 2” . .
ring b is
374 = 0
35
O
Ybl
/ .
Y& |
“Isomer 17 40
375 o) R?
0 Y“! is independently CH or N;
45 Y?' and Y*? are independently CH or N, such that Y*! and
Y?! are not both simultaneously C or N;
R'“and R'? are independently: H, halogen, C,-C,-alkyl, or
“Isomer 2” C,-C;-fluoroalkyl;

Rlis:

37.6 0 50 H,
Y halogen;
& C,-Cs-alkyl, optionally with one to four substituents

selected from: CN, OH, oxo, NH,, CF;, C,-C;-alkyl,
and C,-C;-alkoxyl;

What is claimed is: 55 (CR:RZ)MCOzRC(;i .
1. A compound of Formula I: EgIP{IRR“))}Iq\?P?é\g{N%";RQ
(CHR?), NHCO,R®;
(CHR?),NHCORS,
w B X 60 (CHR"),CONHSO,R?;
4 Y \ (CHR%),SO,R%
| AR (CHR%),SO,NR“R®;
RES Y& (CHR#),NHSO,R%
(CR“R”),-heterocyclyl; wherein heterocyclyl is as
R2 E 65 defined below;

(CHR?),—C(O)-heterocyclyl; wherein heterocyclyl is
as defined below;
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(CR“R?),-carbocyclyl; wherein carbocyclyl is as
defined below;
CR“(carbocyclyl),; wherein carbocyclyl is as defined
below;
(CRR?) -aryl; wherein aryl is as defined below;
(CR“R?),—O-carbocyclyl; wherein carbocyclyl is as
defined below;
(CR“R?),—O-aryl; wherein aryl is as defined below;
or optionally, R! and R'¢, R and R'?, R'“ and R'?, when
present on adjacent pyrazolyl ring atoms, taken together
can form a 5- or 6-membered ring with the atoms to
which they are attached; the ring may contain one or two
heteroatoms selected from N, O, or S including the nitro-
gens of the pyrazole ring to which the ring is fused and
the ring may be saturated, unsaturated or aromatic and
may be optionally substituted with one to three substitu-
ents selected from: C,-C;-alkoxyl and C,-C;-alkyl;

Heterocyclyl is a 4-, 5-, 6-, or 7-membered monocyclic
ring or 8-, 9-, 10-membered bicyclic ring, or 13- or
14-membered tricyclic ring; the monocyclic, bicyclic or
tricyclic ring can be saturated, unsaturated or aromatic,
containing one to four heteroatoms selected from O, N,
or S, the heterocyclyl may optionally be substituted with
one to four substituents selected from oxo, halo,
hydroxyl, C,-C;-alkyl, C,-C,-alkenyl, C,-C;-alkoxyl,
C, scycloalkyl, (CR“R?),CO,RS, (CR*R?), CONRR®,
(CHR®), NHCONR“R®, (CHR®NHCO,R®,  and
(CHR®), —C(O)-heterocyclyl; or alternatively 2 sub-
stituents geminally substituted on acommon ring carbon
atom of said heterocyclyl may together with the com-
mon ring carbon atom form a C,_g spirocyclic ring;

Carbocyclyl is a 4-, 5-, 6-, 7- or 8-membered monocyclic
ring or 8-, 9-, 10-membered bicyclic ring, or 13- or
14-membered tricyclic ring, in which all ring atoms are
carbon, at least one ring is saturated or partially unsat-
urated and that ring being isolated or fused to one or two
such rings or to a benzene ring; the carbocyclyl may
optionally be substituted with one to four substituents
selected from hydroxyl, C,-C;-alkyl, C,-C;-alkoxyl,
(CR“R?),CO,R?, (CR*R?) CONR“R®, and a spiro-
linked —OCH,CH,0—;

Aryl is a 6-membered monocyclic or 10-membered bicy-
clic aromatic carbon ring, the aryl may optionally be
substituted with one to four substituents selected from
hydroxyl, C,-Cs-alkyl, C,-Cs-alkoxyl, (CR°R?)
,CO,R*; and (CR“R?), CONRR?;

R? is H, halogen, C,-C,-alkyl, C,-C,-haloalkyl, C5-C,-
cycloalkyl, heterocyclyl, NR“R?, CONR“R®, NHCON-
R7R®, or NO,;

R?is H or C,-C,-alkyl, C,-C;-flucroalkyl, C,-C,-alkoxyl,
optionally substituted with one to three substituents
selected from hydroxyl; —O—(CH,),—O—Si(CH,;);;
C;-C-cycloalkyl and pyridyl;

R* is H, halogen, or C,-C-alkyl;

R® and R? are independently: H, OH, CN, NH,, cyclopro-
pyl, C,-C,-fluoroalkyl, or C,-C;-alkyl optionally sub-
stituted with hydroxyl;

Reis: H, C, alkyl, C;_scycloalkyl, -M-R“%, —(CH.,), ,—
R/, —(CIL,),—O—(CIL), R/, —(CIL,),—R¥,
—CHR"OCO,R’, or —(CHR"), ,OC(O)R’;

R? and R® are independently: H, C,-C,-alkoxyl or C,-C,-
alkyl, optionally substituted with one to four substitu-
ents selected from: CN, OH, oxo, NH,,, halogen, CO,R?,
CONH,, C,-C;-alkoxyl, CO,R"; aryl, carbocyclyl, or
heterocyclyl, as defined above;

R is CO,R?, CN, C(ONR?), —OCOR", or
C,_,alkoxyl;
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R? is C,_,alkyl; and

R”is Hor C,_jalkyl;

R# is OH, C,_jalkoxyl, NH,, NH(C, ,alkyl) or N(C,_
aalkyl),;

R”is Hor C,_jalkyl;

R’is C,_salkyl, C,_ccycloalkyl, or phenyl;

M is a bond or —(CH,); 5—;

R is (a) aryl, aryl is phenyl or naphthalyl, optionally
substituted with one to three groups independently
selected from halo, C,_jalkyl, or C,_,alkoxy; (b) car-
bocyclyl, carbocyclyl is a 5-, 6- or 7-membered mono-
cyclic carbon ring, that is saturated or partially unsatur-
ated and the carbocyclyl is optionally substituted with
one to three substituents independently selected from
halo, C,_,alkyl, or C, _,alkoxy; or(c) a 5-to 6-membered
monocyclic heterocyclyl containing one or two heteroa-
toms independently selected from the group consisting
of Nand O, and the heterocyclyl is optionally substituted
with one or two substituents independently selected
from the group consisting of: oxo and C,_; alkyl;

nis0,1,2,3 or4; and
pisOorl.

2. The compound of claim 1 or a pharmaceutically accept-
able salt thereof wherein:

R'“ and R'? are independently: H, Cl, F, CH,, or CF;

R?is H, or CH,;

R?is H, Cl, F, CH,, CH(CHy,),, cyclopropyl, OCH(CH,),,
OCH,, OCHFCH,, OCH,CH,OH, CHF,, or CF;;

R*is H, Cl or F; and all other substituents are as defined in
claim 1.

3. The compound of claim 1 or a pharmaceutically accept-
able salt thereof, wherein rings a and b are defined as follows:

a)Y*' is N; and Y** and Y*? are CH;

b)Y?" is N; and Y** and Y?? are CH;

¢)Y*' and Y2 are N; and Y** is CH; or

d)Y*! and Y*? are N; and Y*' is CH;

and all other substituents are as defined in claim 1.
4. The compound of claim 2 having the Formula Ia

Ta

Rl
\ 15
N R
‘g i
\ /Yb1 N /N
w )
1 Y —R
R Y& l Y‘l\ !
R? R?

wherein rings a and b are defined as follows:

a)Y?' and Y2 are N; and Y** is CH; or

b) Y and Y?2 are N; and Y?* is CH;

or a pharmaceutically acceptable salt thereof.

5. The compound of claim 4, wherein R' is H; C, -Cs-alkyl,
optionally with one or more substituent selected from the
group consisting of: CN, OH, oxo, NH,, CF;, C,-C;-alkyl,
and C,-C,-alkoxyl; (CR*R?),CO,R"; (CR“R?),CONRR?;
(CRR?) -heterocyclyl; or (CR?R?), -carbocyclyl; or a phar-
maceutically acceptable salt thereof.
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6. The compound of claim 1 having the Formula Ia(i)

Ta(i)

wherein rings a and b are defined as follows:
a) Y is N; and Y?* is CH; or

b)Y?!is N; and Y*' is CH;

or a pharmaceutically acceptable salt thereof.

7. The compound of claim 6 or a pharmaceutically accept-
able salt thereof, wherein R! is H; C,-C-alkyl, optionally
with one or more substituent selected from the group consist-
ing of: CN, OH, oxo, NH,, CF;, C,-C;-alkyl, and C,-C;-
alkoxyl; (CR“R?),CO,R¢; (CR“R?),CONRR?; (CR“R),-
heterocyclyl; or (CR“R?),,-carbocyclyl.

8. The compound of claim 7 or a pharmaceutically accept-
able salt thereof, wherein R* is H; C,-C-alkyl, optionally
with one or more substituent selected from the group consist-
ing of: CN, OH, oxo, NH,, CF,, CH, and OCH,; (CR“R?),
CO,R%  (CR“R®),CONH,; (CR“R?),-heterocyclyl; or
(CR“R?),-carbocyclyl; R* and R” are independently H, CHs,,
orOH;andnis 0,1, 2,3 or 4.

9. The compound of claim 2 having the Formula Ib

Ib

R!
Rla
= H
RI® |
N ybl N N
“T T
| -
N Y"\
R? R?

wherein rings a and b are defined as follows:
a)Y*! is N; and Y?! is CH; or

b)Y?! is N; and Y*! is CH;

or a pharmaceutically acceptable salt thereof.

10. The compound of claim 9 or a pharmaceutically salt
thereof, wherein R" is H; C,-C,-alkyl, optionally with one or
more substituent selected from the group consisting of: CN,
OH, oxo, NH,, CF;, C,-Cs-alkyl, and C,-C;-alkoxyl;
(CR“R?),CO,R?; (CR*R”),CONR“R®; (CR“R?), -heterocy-
clyl; or (CR“R?), -carbocyclyl.

11. The compound of claim 2, wherein the compound of

Formula I has the Formula Ic or Id

w
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Ic
Rla
—= H
R'—N |
\ = NER N N
N =z Y
YK | Y¥ | o
R? R?

Id
Rl
N\N/ -
Rla / |
— NER N N
7 Y
W
R? R?

wherein rings a and b are defined as follows:

a)Y*' is N; and Y?* and Y2 is CH;

b)Y?! is N; and Y*! and Y?? are CH; or

¢)Y?* and Y*? are N; and Y*! is CH;

or a pharmaceutically acceptable salt thereof.

12. The compound of claim 11 or a pharmaceutically
acceptable salt thereof, wherein R* is H; C,-C-alkyl, option-
ally with one or more substituent selected from the group
consisting of: CN, OH, oxo, NH,, CF;, C,-C;-alkyl, or
C,-C;-alkoxyl; (CR“R”),CO,R%  (CR“R?),CONRR?;
(CR“R?),-heterocyclyl; or (CR“R?),-carbocyclyl.

13. The compound of claim 1, or a pharmaceutically
acceptable salt thereof, which is selected from the group
consisting of:

N-(3-methyl-5-(pyrazolo[1,5-a]|pyridin-3-yl)phenyl)-4-

(trifluoromethyl)pyrimidin-2-amine;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimidin-2-y1]
amino }-phenyl)-1H-pyrazol-1-yl]-propanoic acid,;
N-[3-methyl-5-(1-methyl-1H-pyrazol-4-yl)phenyl]-4-
(trifluoromethyl)-pyrimidin-2-amine;

tert-butyl 4-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimi-
din-2-yl]lamino}-phenyl)-1H-pyrazol-1-yl]-cyclohex-
anecarboxylate;

N-[3-(1-cyclohex-2-en-1-yl-1H-pyrazol-4-y1)-5-meth-

ylphenyl]|-4-(trifluoromethyl)-pyrimidin-2-amine;

N-[3-methyl-5-(1H-pyrazol-4-yl)phenyl]|-4-(trifluorom-

ethyl)-pyrimidin-2-amine;

N-[3-methyl-5-(1H-pyrazol-3-yl)phenyl]-4-(trifluorom-

ethyl) pyrimidin-2-amine;

N-{3-methyl-5-[1-(1-methylethyl)-1H-pyrazol-5-yl]phe-

nyl}-4-(triftuoromethyl)pyrimidin-2-amine;
N-[3-methyl-5-(1-methyl-1H-pyrazol-5-yl)phenyl]-4-
(trifluoromethyl) pyrimidin-2-amine;

N-{3-methyl-5-[1-methyl-3-(trifluoromethyl)-1H-pyra-
zol-5-yl]phenyl}-4-(trifluoromethyl) pyrimidin-2-
amine;

tert-butyl  4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-

yl]lamino }-pyridin-2-yl)-1H-pyrazole-1-carboxylate;
4-methyl-6-(1H-pyrazol-4-y1)-N-[4-(trifluoromethyl)py-
ridin-2-yl]|pyridin-2-amine;
4-methyl-6-(1-methyl-1H-pyrazol-4-y1)-N-[4-(trifluo-
romethyl)pyridin-2-yl|pyridin-2-amine;
4-methyl-6-[1-(3-methylbutyl)-1H-pyrazol-4-yl]-N-[4-
(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
6-(5,6-dihydro-4H-pyrrolo[1,2-b]pyrazol-3-y1)-4-methyl-
N-[4-(trifluvoromethyl)pyridin-2-yl|pyridin-2-amine;
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ethyl 3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]propanoate;
ethyl 3-(4-{6-[(4-cyclopropylpyridin-2-yl)amino]-4-me-
thylpyridin-2-y1}-1H-pyrazol-1-yl)propanoate;
3-(4-{6-[(4-methylpyridin-2-yl)aminoJpyridin-2-yl }-1H-
pyrazol-1-yl)propanoic acid;
3-[4-(6-{[4-(trifluoromethyl)pyridin-2-yl]amino } pyridin-
2-y1)-1H-pyrazol-1-yl]propanoic acid;
3-(4-{4-methyl-6-[(4-methylpyridin-2-yl)amino | pyridin-
2-yl}-1H-pyrazol-1-yl)propanoic acid;
3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]propanoic acid;
3-(4-{6-[(4-cyclopropylpyridin-2-yl)amino]-4-methylpy-
ridin-2-y1}-1H-pyrazol-1-yl)propanoic acid,
ethyl  3-(4-{6-[(4-methylpyridin-2-yl)amino|pyridin-2-
yl}-1H-pyrazol-1-yl)propanoate;
ethyl 3-[4-(6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]propanoate;
ethyl 3-(4-{6-[(5-chloro-4-methylpyridin-2-yl)amino]-4-
methylpyridin-2-y1}-1H-pyrazol-1-yl)propanoate;
ethyl 3-(4-{4-methyl-6-[(4-methylpyridin-2-yl)amino]py-
ridin-2-yl1}-1H-pyrazol-1-yl)propanoate;
3-(4-{6-[(5-chloro-4-methylpyridin-2-yl)amino]-4-meth-
ylpyridin-2-y1}-1H-pyrazol-1-yl)propanoic acid;
5R-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
5S-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
tert-butyl [4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]acetate;
[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]acetic acid,;
4R-{1R-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]
ethyl}pyrrolidin-2-one;
4R-{1 S-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]
ethyl}pyrrolidin-2-one;
4S8-{1R-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]
ethyl}pyrrolidin-2-one;
4R-{[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino } -4-
methylpyridin-2-y1)-1H-pyrazol-1-yl]
methyl }pyrrolidin-2-one;
48-{1S-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
yl]lamino }pyridin-2-y1)-1H-pyrazol-1-yl]
ethyl}pyrrolidin-2-one;
48-{[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino } -4-
methylpyridin-2-y1)-1H-pyrazol-1-yl]
methyl }pyrrolidin-2-one;
4-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]
methyl }pyrrolidin-2-one;
3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyrimidin-2-y1)-1H-pyrazol-1-yl]propanoic
acid;
6-methyl-2-(1H-pyrazol-4-y1)-N-[4-(trifluoro-methyl)py-
ridin-2-yl]pyrimidin-4-amine;
6-methyl-2-pyrazolo[1,5-a]pyridin-3-yl-N-[4-(trifluoro-
methyl)pyridin-2-yl|pyrimidin-4-amine;
N-[2-methyl-6-(1-methyl-1H-pyrazol-4-yl)pyridin-4-y1]-
4-(trifluoro-methyl)pyrimidin-2-amine;
N-[2-methyl-6-(1H-pyrazol-4-yl)pyridin-4-y1]-4-(trif-
luoro-methyl)pyrimidin-2-amine;
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6-methyl-2-(1-methyl-1H-pyrazol-5-y1)-N-[4-(trifluoro-
methyl)pyridin-2-yl]pyrimidin-4-amine;
6-methyl-2-[ 1-methyl-3-(trifluoromethyl)- 1H-pyrazol-5-
y1]-N-[4-(trifluoromethyl)pyridin-2-yl|pyrimidin-4-
amine;
3-(4-(3-((4-methoxypyrimidin-2-yl)amino)-5-methylphe-
nyl)-1H-pyrazol-1-yl)propanoic acid;
ethyl 3-[4-(3-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanoate;
ethyl 3-(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)propanoate;
5R-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yljmethyl}-1,3-oxazoli-
din-2-one;
3-[4-(3-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanoic acid,
3-(4-{3-[(5-fluoro-4-methylpyrimidin-2-yl)amino]-5-me-
thylphenyl}-1H-pyrazol-1-yl)propanamide;
3-(4-{3-[(5-chloro-4-methoxypyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)propanamide;
3-[4-(3-methyl-5-{[4-(1-methylethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanamide;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino } -5-
methylphenyl)-1H-pyrazol-1-yl]propanamide;
3-(4-{3-[(4-methylpyrimidin-2-yl)aminophenyl }-1H-
pyrazol-1-yl)propanamide;
3-(4-{3-[(5-fluoro-4-methoxypyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)propanamide;
3-(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino]phe-
nyl}-1H-pyrazol-1-yl)propanamide;
3-(4-{3-[(5-chloro-4-methylpyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)propanamide;
3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)propanamide;
3-[4-(3-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanamide;
5R or 5S-[(4-{3-[(4-methylpyrimidin-2-yl)amino]phe-
nyl}-1H-pyrazol-1-yD)methyl]-1,3-oxazolidin-2-one;
5-[(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-2-
one;
5-[(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino|phe-
nyl}-1H-pyrazol-1-yD)methyl]-1,3-oxazolidin-2-one;
5-[(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-2-
one;
5-[(4-{3-[(4-methylpyrimidin-2-yl)amino]phenyl}-1H-
pyrazol-1-yl)methyl]-1,3-oxazolidin-2-one;
5-[(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-2-
one;
5R or 5S-[(4-{3-[(5-fluoro-4-methylpyrimidin-2-yl)
amino]-5-methylphenyl}-1H-pyrazol-1-yl)methyl]-1,
3-oxazolidin-2-one;
5R-[(4-{3-[(5-chloro-4-methoxypyrimidin-2-yl)amino]-
5-methylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-0xazo-
lidin-2-one;
5R-{[4-(3-methyl-5-{[4-(1-methylethy] )pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yljmethyl}-1,3-oxazoli-
din-2-one;
5R-[(4-{3-[(5-fluoro-4-methoxypyrimidin-2-yl)amino]-
5-methylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-0xazo-
lidin-2-one;
5R-[(4-{3-[(5-chloro-4-methylpyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-yl)methyl]-1,3-oxazoli-
din-2-one;
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5R-{[4-(3-{[4-(trifluoromethy])pyrimidin-2-y1]
amino }phenyl)- 1H-pyrazol-1-yljmethyl }-1,3-oxazoli-
din-2-one;
5S-[(4-{3-[(5-chloro-4-methoxypyrimidin-2-yl)amino]-
5-methylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-0xazo-
lidin-2-one;
5S-{[4-(3-methyl-5-{[4-(1-methylethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yljmethyl }-1,3-oxazoli-
din-2-one;
5S-[(4-{3-[(5-fluoro-4-methoxypyrimidin-2-yl)amino]-
5-methylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-0xazo-
lidin-2-one;
5R-[(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino]
phenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazolidin-2-
one;
5S-[(4-{3-[(5-chloro-4-methylpyrimidin-2-yl)amino]-5-
methylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazoli-
din-2-one;
5R or 5S-[(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5
methylphenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazoli-
din-2-one;
5S-{[4-(3-{[4-(trifluoromethy])pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-ylJmethyl }-1,3-oxazoli-
din-2-one;
N-(3-methyl-5-pyrazolo[1,5-b]pyridazin-3-ylphenyl)-4-
(trifluoromethyl)pyrimidin-2-amine;
N-[3-(6-methoxypyrazolo[1,5-b]pyridazin-3-yl)-5-meth-
ylphenyl]-4-(trifluoromethyl)pyrimidin-2-amine;
N-(3-methyl-5-pyrazolo[1,5-a]pyrimidin-3-ylphenyl)-4-
(trifluoromethyl)pyrimidin-2-amine;
N-[3-(3,5-dimethyl-1H-pyrazol-4-y1)-5-methylphenyl]-4-
(trifluoromethyl)pyrimidin-2-amine;
N-[3-methyl-5-(3-methyl-1H-pyrazol-4-yl)phenyl]|-4-
(trifluoromethyl)pyrimidin-2-amine;
3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-H-pyrazol-1-yl)propanoic acid,;
ethyl  3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-
methylphenyl}-1H-pyrazol-1-yl)propanoate;
ethyl 3-(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino]
phenyl}-1H-pyrazol-1-yl)propanoate;
ethyl 3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl|propanoate;
3-(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino]phe-
nyl}-1H-pyrazol-1-yl)propanoic acid,;
5S-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yljmethyl }-1,3-oxazoli-
din-2-one;
N-[3-methyl-5-(1-methyl-1H-pyrazol-3-yl)phenyl]|-4-
(trifluoromethyl)pyrimidin-2-amine;
N-[3-(1H-indazol-3-y1)-5-methylphenyl]-4-(trifluorom-
ethyl)pyrimidin-2-amine;
N-[3-methyl-5-(1-methyl-1H-pyrazol-5-yl)phenyl]-4-
(trifluoromethyl)pyrimidin-2-amine;
3-methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino}phenyl)-1H-pyrazol-1-yl]methyl}-1,3-
oxazolidin-2-one;
(3R)-3-hydroxy-4-[4-(3-methyl-5-{[4-(trifluoromethyl)-
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]-bu-
tanenitrile;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimidin-2-yl]
amino }-phenyl)-1H-pyrazol-1-yl]-propanamide;
(2R)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)-
pyrimidin-2-yl]-amino }phenyl)-1H-pyrazol-1-yl]-pro-
pan-1-ol;
(29)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)-
pyrimidin-2-yl]amino } -phenyl)-1H-pyrazol-1-y1]-pro-
pan-1-ol;
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1-{3-[4-(3-methyl-5-{[4-(trifluoro-methyl)pyrimidin-2-
yl]amino }-phenyl)-1H-pyrazol-1-yl]-
propyl}imidazolidin-2-one;

N-(3-{1-[2-(4-acetylpiperazin-1-y1)-2-oxoethyl]-1H-
pyrazol-4-y1}-5-methylphenyl)-4-(trifluoromethyl)py-
rimidin-2-amine;

N-tert-butyl-2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }-phenyl)-1H-pyrazol-1-yl]aceta-
mide;

N-{3-[1-(1,4-dioxan-2-ylmethyl)-1H-pyrazol-4-yl]-5-
methyl-phenyl}-4-(trifluoro-methyl)pyrimidin-2-
amine;

N-(3-methyl-5-{1-[(5-methyl-1,2,4-0xadiazol-3-yl)me-
thyl]-1H-pyrazol-4-yl}phenyl)-4-(trifluoromethyl)py-
rimidin-2-amine;

N-(3-{1-[2-(4,4-dimethyl-1,3-0xazolidin-3-y1)-2-ox0et-
hyl]-1H-pyrazol-4-y1}-5-methylphenyl)-4-(trifluorom-
ethyl)pyrimidin-2-amine;

N-(2-methoxy-1,1-dimethylethyl)-2-[4-(3-methyl-5-{[4-
(trifluoromethyl)pyrimidin-2-yl]amino }phenyl)-1H-
pyrazol-1-yllacetamide;

N-(3-{1-[2-(3,3-dimethylmorpholin-4-y1)-2-oxoethyl]-
1H-pyrazol-4-y1}-5-methylphenyl)-4-(trifluoromethyl)
pyrimidin-2-amine;

N-[3-(1-{2-[(3R,5S)-3,5-dimethyl-morpholin-4-yl]-2-
oxoethyl}-1H-pyrazol-4-yl)-5-methylphenyl]-4-(trif-
luoromethyl)-pyrimidin-2-amine;

N-[3-(1-{2-[(3R,5R)-3,5-dimethylmorpholin-4-y1]-2-
oxoethyl}-1H-pyrazol-4-yl)-5-methylphenyl]-4-(trif-
luoromethyl)-pyrimidin-2-amine;

1-{2-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimidin-2-
yl]-amino }phenyl)-1H-pyrazol-1-yl|ethyl}urea;

3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino}-phenyl)-1H-pyrazol-1-yl|dihydrofuran-2(3h)-
one;

N-{3-methyl-5-[1-(oxetan-2-ylmethyl)-1H-pyrazol-4-yl]-
phenyl}-4-(trifluoromethyl)-pyrimidin-2-amine;

2-{2-[4-(3-methyl-5-{[4-(trifluoromethyl)-pyrimidin-2-
yl]-amino }phenyl)-1H-pyrazol-1-yl]ethoxy }ethanol;

N-{3-[1-(3-aminopropyl)-1H-pyrazol-4-yl]-5-methylphe-
nyl}-4-(triftuoromethyl)pyrimidin-2-amine;

N-{3-[1-(cyclopropylmethyl)-1H-pyrazol-4-y1]-5-meth-
ylphenyl}-4-(trifluoromethyl)pyrimidin-2-amine;

1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propan-2-one;

N-{3-[1-(2,2-diethoxyethyl)-1H-pyrazol-4-yl]-5-meth-
ylphenyl}-4-(trifluoromethyl)pyrimidin-2-amine;

N-(3-methyl-5-{1-[(5-methyl-1,3 4-0xadiazol-2-yl)me-
thyl]-1H-pyrazol-4-yl}phenyl)-4-(trifluoromethyl)py-
rimidin-2-amine;

N-(3-methyl-5-{1-[(3-methylisoxazol-5-yl)methyl]-1H-
pyrazol-4-y1}phenyl)-4-(trifluoromethyl)pyrimidin-2-
amine;

N-{3-[1-(2-azetidin-1-yl-2-oxoethyl)- 1H-pyrazol-4-yl]-
5-methylphenyl}-4-(trifluoromethyl)pyrimidin-2-
amine;

N-{3-methyl-5-[1-(2-0x0-2-pyrrolidin-1-ylethyl)-1H-
pyrazol-4-yl|phenyl}-4-(trifluoromethyl)pyrimidin-2-
amine;

methyl 2-[4-(3-methyl-5-{[4-(trifluvoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-yl]butanoate;

methyl 2-[4-(3-methyl-5-{[4-(trifluvoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-yl]propanoate;

ethyl 2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl|propanoate;

3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propan-1-ol;
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N-{3-methyl-5-[1-(pyridazin-4-ylmethyl)-1H-pyrazol-4-
yl]phenyl}-4-(triftuoromethyl)pyrimidin-2-amine;
5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yljmethyl }-1,3-oxazoli-
din-2-one;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]butanoic acid,;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]propanoic acid,
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]ethanol,
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]acetamide;
3-[4-(3-{[4-(2-hydroxyethoxy)pyrimidin-2-ylJamino}-5-
methylphenyl)-1H-pyrazol-1-yl|propanamide;
1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yllmethanesulfonamide;
3-(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-yl)propanamide;
(2R)-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl|propane-1,2-diol;
(29)-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl|propane-1,2-diol;
1,1,1-trifluoro-3-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propan-
2R-ol;
1,1,1-trifluoro-3-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }pheny1)-1H-pyrazol-1-yl]propan-
2S-ol;
3-methyl-5R or 5S-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]me-
thyl}-1,3-oxazolidin-2-one;
(3S9)-3-hydroxy-4-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]bu-
tanenitrile;
N-(3-methyl-5-{1-[2-(methylsulfonyl)ethyl]-1H-pyrazol-
4-yl}phenyl)-4-(trifluoromethyl)pyrimidin-2-amine;
methyl 4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-yl]butanoate;
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y]]
amino }phenyl)- 1H-pyrazol-1-yl]butanoic acid,;
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-y1]-1,2,3 4-tetrahy-
dronaphthalene-1-carboxylic acid;
methyl 4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-y1]-1,2,3 4-tetrahy-
dronaphthalene-1-carboxylate;
4-{1-hydroxy-2-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
ethyl}benzoic acid,
methyl  4-{1-hydroxy-2-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
ethyl}benzoate;
N-{3-[1-(1,4-dioxaspiro[4.5]dec-8-yl)-1H-pyrazol-4-yl]-
5-methylphenyl}-4-(trifluoromethyl)pyrimidin-2-
amine;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y]]
amino }phenyl)- 1H-pyrazol-1-yl]butanamide;
tert-butyl  4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino}phenyl)-1H-pyrazol-1-yl]piperidine-1-
carboxylate;
4-hydroxy-2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino}phenyl)-1H-pyrazol-1-yl]butanoic
acid;
6-[1-(methoxyacetyl)-1H-pyrazol-4-yl]-4-methyl-N-[4-
(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
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3-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]propan-1-ol;
3-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]propanamide;
2-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]acetamide;
1-{3-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]
propyl}imidazolidin-2-one;
6-[1-(1,4-dioxan-2-ylmethyl)-1H-pyrazol-4-yl]-4-me-
thyl-N-[4-(trifluoromethyl)pyridin-2-yl|pyridin-2-
amine;
N-(2-methoxy-1,1-dimethylethyl)-2-[4-(4-methyl-6-{[4-
(trifluoromethyl)pyridin-2-yl]amino }-pyridin-2-y1)-
1H-pyrazol-1-yl]-acetamide;
6-(1-{2-[(3R,5S)-3,5-dimethylmorpholin-4-yl]-2-oxoet-
hyl}-1H-pyrazol-4-yl)-4-methyl-N-[4-(trifluorom-
ethyl)pyridin-2-yl|pyridin-2-amine;
4-methyl-6-[1-(3-morpholin-4-ylpropyl)-1H-pyrazol-4-
y1]-N-[4-(trifluoromethyl)pyridin-2-yl|pyridin-2-
amine;
4-methyl-6-[1-(oxetan-2-ylmethyl)- 1H-pyrazol-4-y1]-N-
[4-(trifluoromethyl)-pyridin-2-yl|pyridin-2-amine;
2-{2-[4-(4-methyl-6-{[4-(trifluoromethyl)-pyridin-2-y1]
amino}-pyridin-2-yl)-1H-pyrazol-1-yl]-
ethoxy }ethanol;
6-[1-(3-aminopropyl)-1H-pyrazol-4-yl]-4-methyl-N-[4-
(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
6-[1-(cyclopropyl-methyl)-1H-pyrazol-4-yl1]-4-methyl-N-
[4-(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
6-[1-(2,2-diethoxyethyl)-1H-pyrazol-4-yl]-4-methyl-N-
[4-(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
4-methyl-6-[1-(1-methylethyl)-1H-pyrazol-4-y1]-N-[4-
(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
2-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]ethanol;
4-[4-(4-methyl-6-{[4-(trifluoro-methyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-y1]-1,2,3,4-tetrahy-
dro-naphthalene-1-carboxylic acid;
methyl 4-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
yl]amino }pyridin-2-y1)-1H-pyrazol-1-y1]-1,2,3 4-tet-
rahydro-naphthalene-1-carboxylate;
4-{1-hydroxy-2-[4-(4-methyl-6-{[4-(trifluoromethyl)py-
ridin-2-yl]amino }pyridin-2-yl)-1H-pyrazol-1-yl]
ethyl}-benzoic acid,
methyl  4-{1-hydroxy-2-[4-(4-methyl-6-{[4-(trifluorom-
ethyl)pyridin-2-ylJamino }pyridin-2-yl)-1H-pyrazol-1-
yllethyl}-benzoate;
tert-Butyl 4-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-
2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]piperidine-
1-carboxylate;
[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino}-pyridin-2-yl)-1H-pyrazol-1-yl]-acetonitrile;
(S) methyl 3-[4-(3-methyl-5-{[4-(trifluvoromethyl)pyrimi-
din-2-yl]amino}phenyl)-1H-pyrazo(-1-y1]-L-alaninate;
2-(4-(3-methyl-5-((4-(triftuoromethyl)pyrimidin-2-y1)
amino)phenyl)-1H-pyrazol-1-yl)-1-phenylethanol;
methyl (2S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)-pyrimidin-2-yl]amino }pheny1)-1H-pyrazol-1-
yl]propanoate;
methyl  (2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }pheny1)-1H-pyrazol-
1-yl]propanoate;
methyl  2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trif-
luoromethyl)pyrimidin-2-yl]lamino } phenyl)-1H-pyra-
zol-1-yl|propanoate;
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Cis-4-hydroxy-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
methyl }cyclohexanecarboxylic acid,
2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanoic acid;
1-(1-methylethoxy)-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-ylJamino } -phenyl)-1H-pyrazol-1-
yl]propan-2-ol;
1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino } -phenyl)-1H-pyrazol-1-yl]-3-phenoxypropan-
2-ol;
1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino}-phenyl)-1H-pyrazol-1-yl]butan-2-o0l;
1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino}-phenyl)-1H-pyrazol-1-y1]-3-morpholin-4-yl-
propan-2-ol;
1-(4-methoxy-phenoxy)-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)-pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-
1-yl]propan-2-ol;
2-methyl-1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino}-phenyl)-1H-pyrazol-1-yl]propan-2-
ol;
1-fluoro-3-({3-[1-(3-fluoro-2-hydroxy-propyl)-1H-pyra-
zol-4-y1]-5-methylphenyl}-[4-(trifluoromethyl)-pyri-
midin-2-yl]amino)propan-2-ol;
2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino}phenyl)-1H-pyrazol-1-yl]propanoic
acid;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]propane-1,2-diol;
(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panoic acid;
(29)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panoic acid;
(29)-2-hydroxy-N-(2-hydroxyethyl)-3-[4-(3-methyl-5-{
[4-(trifluoromethyl)pyrimidin-2-yl]amino }phenyl)-
1H-pyrazol-1-yl]propanamide;
(29)-2-hydroxy-3-[4-(3-{[4-(2-hydroxyethoxy)pyrimi-
din-2-yl]lamino}-5-methylphenyl)-1H-pyrazol-1-yl]
propanamide;
(29)-2-hydroxy-3-(4-{3-methyl-5-[(4-methylpyrimidin-
2-yD)amino]phenyl}-1H-pyrazol-1-yl)propanamide;
(29)-2-hydroxy-3-(4-{3-[(4-methoxypyrimidin-2-yl)
amino]-5-methylphenyl }-1H-pyrazol-1-yl)propana-
mide;
(29)-3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-
methylphenyl}-1H-pyrazol-1-yl)-2-hydroxypropana-
mide;
(29)-2-hydroxy-3-[4-(3-methyl-5-{[4-(1-methylethoxy)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;
(29)-3-(4-{3-[(4-tert-butylpyrimidin-2-yl)amino]-5-me-
thylphenyl}-1H-pyrazol-1-yl)-2-hydroxypropanamide;
(29)-3-[4-(3-{[4-(1-fluoroethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2-hydroxypropana-
mide;
(29)-2-hydroxy-3-[4-(3-methyl-5-{[4-(1-methylethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]propana-
mide;
(29)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-y1]-N-[3-
(2-oxopyrrolidin-1-yl)propyl|propanamide;
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(28)-2-hydroxy-N-methyl-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-
1-yl]propanamide;

(25)-2-hydroxy-N-(3-methoxypropyl)-3-[4-(3-methyl-5-
{[4-(trifluoromethyl)pyrimidin-2-yl]amino } phenyl)-
1H-pyrazol-1-yl]propanamide;

(28)-2-hydroxy-N-(2-methoxyethyl)-3-[4-(3-methyl-5-{
[4-(trifluoromethyl)pyrimidin-2-yl]amino }phenyl)-
1H-pyrazol-1-yl]propanamide;

4-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-yl)-1H-pyrazol-1-y1]-1,2,3,4-tetrahy-
dronaphthalene-1-carboxamide;

(28)-2-hydroxy-3-[4-(4-methyl-6-{[4-(trifluoromethyl)
pyridin-2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]
propanamide;

4-{1-hydroxy-2-[4-(4-methyl-6-{[4-(trifluoromethyl)py-
ridin-2-yl]amino }pyridin-2-yl)-1H-pyrazol-1-yl]
ethyl}benzamide;

(R or S)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanamide;

3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]-1-alaninamide;

(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;

(28)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;

2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]lamino}phenyl)-1H-pyrazol-1-yl]|butanamide;

2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]lamino}phenyl)-1H-pyrazol-1-yl]butanamide;

(R)-2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-
1-yl]propanamide;

(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;

(S)-2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino } pheny1)-1H-pyrazol-
1-yl]propanamide;

(28)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;

4-[4-(3-{[4-(2-hydroxyethoxy)pyrimidin-2-yl]Jamino } -5-
methylphenyl)-1H-pyrazol-1-yl]cyclohexanecarboxa-
mide;

4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexanecarboxa-
mide;

2,2-dimethyl-4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-yl]amino }phenyl)-1H-pyrazol-1-yl|cyclohex-
anecarboxamide;

2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanamide;

4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]butanamide;

2-methyl-2-(4-{3-methyl-5-[ (4-methylpyrimidin-2-y1)
amino]phenyl}-1H-pyrazol-1-yl)propanamide;

2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanamide;

4-{1-hydroxy-2-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
ethyl}benzamide;
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(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;

2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanamide;

2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanamide;

(29)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;

4-[4-(3-{[4-(2-hydroxyethoxy)pyrimidin-2-ylJamino}-5-
methylphenyl)-1H-pyrazol-1-yl]cyclohexanecarboxa-
mide;

4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]cyclohexanecarboxa-
mide;
2,2-dimethyl-4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-ylJamino }phenyl)-1H-pyrazol-1-yl|cyclohex-
anecarboxamide;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]propanamide;
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y]]
amino }phenyl)- 1H-pyrazol-1-yl]butanamide;
2-methyl-2-(4-{3-methyl-5-[ (4-methylpyrimidin-2-y1)
amino]phenyl}-1H-pyrazol-1-yl)propanamide;
2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanamide;
4-{1-hydroxy-2-[4-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
ethyl}benzamide;
3-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino}phenyl)-1H-pyrazol-1-yl|butaneni-
trile;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]-ethanesulfonamide;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]cyclohexane-(1R,2S)-
diol;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]cyclohexane-(1R,
2R)-diol;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y]]
amino }phenyl)- 1H-pyrazol-1-yl]cyclohexane-(1S,2R)-
diol;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]cyclohexane-(1S,2S)-
diol;

(2R)-3-(4-(3-(4-cyclopropylpyrimidin-2-ylamino)-5-me-
thylphenyl)-1H-pyrazol-1-yl)-2-hydroxypropanoic
acid;

(29)-2-hydroxy-3-(4-{3-[ (4-methoxy-pyrimidin-2-y1)
amino]-5-methylphenyl}-1H-pyrazol-1-yl)-propanoic
acid;

(29)-2-hydroxy-3-(4-{3-methyl-5-[(4-methylpyrimidin-
2-yl)amino]phenyl}-1H-pyrazol-1-yl)-propanoic acid,;

(29)-2-hydroxy-3-(4-{3-[ (4-methoxy-pyrimidin-2-y1)-
amino]phenyl}-1H-pyrazol-1-yl)-propanoic acid,;

(29)-3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-
methyl-phenyl}-1H-pyrazol-1-yl)-2-hydroxy-pro-
panoic acid;

(29)-3-(4-{3-[(5-chloro-4-methoxy-pyrimidin-2-yl)-
amino]-5-methyl-phenyl}-1H-pyrazol-1-yl)-2-hy-
droxy-propanoic acid;
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(2R)-3-(4-{3-[(5-chloro-4-methyl-pyrimidin-2-yl)-
amino]-5-methyl-phenyl}-1H-pyrazol-1-yl)-2-hy-
droxy-propanoic acid;

(2R)-2-hydroxy-3-(4-{3-[(4-methoxy-pyrimidin-2-yl)-
amino]-5-methyl-phenyl}-1H-pyrazol-1-yl)propanoic
acid;

(2R)-3-(4-{3-[(5-chloro-4-methoxy-pyrimidin-2-y1)-
amino]-5-methyl-phenyl}-1H-pyrazol-1-yl)-2-hy-
droxy-propanoic acid;

(2R)-2-hydroxy-3-(4-{3-methyl-5-[(4-methylpyrimidin-
2-yl)amino]phenyl }-1H-pyrazol-1-yl)propanoic acid,

(2R)-2-hydroxy-3-(4-{3-[(4-methoxypyrimidin-2-y1)
amino]phenyl}-1H-pyrazol-1-yl)propanoic acid,

(2R)-3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-y1)-2-hydroxypropanoic
acid;

(2R)-3-(4-{3-[(5-fluoro-4-methylpyrimidin-2-yl)amino] -
5-methylphenyl}-1H-pyrazol-1-y1)-2-hydroxypro-
panoic acid;

(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(1-methylethoxy)
pyrimidin-2-yl]amino } -phenyl)-1H-pyrazol-1-yl]pro-
panoic acid;

(2R)-3-(4-{3-[(5-chloro-4-methoxy-pyrimidin-2-y1)
amino]-5-methyl-phenyl}-1H-pyrazol-1-yl)-2-hy-
droxy-propanoic acid;

(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(1-methylethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl|pro-
panoic acid;

(28)-2-hydroxy-3-(4-{4-methyl-6-[(4-methyl-pyridin-2-
yD)amino]-pyrimidin-2-y1}-1H-pyrazol-1-yl)propanoic
acid;

(28)-2-hydroxy-3-[4-(6-methyl-4-{[4-(trifluoro-methyl)
pyrimidin-2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]
propanoic acid;

(2R)-2-hydroxy-3-(4-{4-methyl-6-[(4-methyl-pyridin-2-
yDamino]-pyrimidin-2-y1}-1H-pyrazol-1-yl)propanoic
acid;

(2R)-2-hydroxy-3-[4-(6-methyl-4-{[4-(trifluoro-methyl)
pyrimidin-2-yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl]
propanoic acid;

4-((4-(3-methyl-5-((4-(trifluoromethyl)pyrimidin-2-y1)
amino)phenyl)-1H-pyrazol-1-yl)methyl)piperidin-4-ol;

1-{[4-(3-methyl-5-{[4-(trifluoro-methyl)pyrimidin-2-y1]
amino}-phenyl)-1H-pyrazol-1-yl]-methyl}-cyclobu-
tanol;

3-methoxy-1-[(4-{3-methyl-5-[(4-methylpyrimidin-2-y1)
amino]phenyl}-1H-pyrazol-1-yl)methyl]-cyclobu-
tanol;

tert-Butyl  (4-hydroxy-4-{[4-(3-methyl-5-{[4-(trifluoro-
methyl)pyrimidin-2-yljamino }phenyl)-1H-pyrazol-1-
yl]methyl}-piperidin-1-yl)acetate;

4-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]methyl}-tetrahydro-
2H-pyran-4-ol;

(1R,4S and 18,4R)-4-hydroxy-2,2-dimethyl-4-{[4-(3-me-
thyl-5-{[4-~(trifluvoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yljmethyl}-cyclohexan-
ecarboxylic acid;

3-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yljmethyl}tetrahydro-
2H-pyran-3-ol;

Meso  (2R,4s,68)-2,6-dimethyl-4-{[4-(3-methyl-5-{[4-
(trifluoro-methyl)pyrimidin-2-yl]amino } phenyl)-1H-
pyrazol-1-yllmethyl}-tetrahydro-2H-pyran-4-ol,

2,2-dimethyl-4R-{[4-(3-methyl-5-{[4-(trifluoro-methyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
methyl Hetrahydro-2H-pyran-4-ol;
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2,2-dimethyl-4S-{[4-(3-methyl-5-{[4-(trifluvoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]me-
thyl}-tetrahydro-2H-pyran-4-ol;
3R-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yljmethyl }tetrahydro-
2H-pyran-3-ol;
38-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yljmethyl }tetrahydro-
2H-pyran-3-ol;
4-[(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino]phe-
nyl}-1H-pyrazol-1-yl)methyl]-tetrahydro-2H-pyran-4-
ol;
4-{1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl]ethyl}-tetrahydro-
2H-pyran-4-ol;
(4-hydroxy-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)-py-
rimidin-2-yl]amino }-phenyl)-1H-pyrazol-1-yl]
methyl }piperidin-1-ylacetic acid;
N-(3-(1-isopropyl-1H-pyrazol-4-yl)-5-methylphenyl)-4-
(trifluoromethyl)-pyrimidin-2-amine;
N-{3-methyl-5-[1-(2-pyrrolidin-2-ylethyl)-1H-pyrazol-4-
yl]phenyl}-4-(triftuoromethyl)-pyrimidin-2-amine;
N-{3-methyl-5-[1-(tetrahydrofuran-2-ylmethyl)-1H-
pyrazol-4-yl|phenyl}-4-(trifluoromethyl)-pyrimidin-2-
amine;
(5R)-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]lamino }phenyl)-1H-pyrazol-1-yl|azepan-2-one;
(5S9)-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)- 1H-pyrazol-1-yl]azepan-2-one;
cis-4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl]cyclohexanol,
(29)-3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-y1]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]-2-hydrox-
ypropanamide;
4-hydroxy-4-((4-(3-methyl-5-((4-(trifluoromethyl)pyri-
midin-2-yl)amino)phenyl)-1H-pyrazol-1-yl)methyl)pi-
peridine-1-carboxamide;
3-(1-(6-((4-(trifluvoromethyl)pyridin-2-yl)amino)pyridin-
2-y1)-1H-pyrazol-4-yl)propanoic acid;
3-(1-{6-[(4-methylpyridin-2-yl)aminoJpyridin-2-yl }-1H-
pyrazol-4-yl)propanoic acid;
3-(1-{6-[(4-cyclopropylpyridin-2-yl)amino]-4-methylpy-
ridin-2-y1}-1H-pyrazol-4-yl)propanoic acid,
3-(1-{6-[(5-chloro-4-methylpyridin-2-yl)amino]-4-meth-
ylpyridin-2-y1}-1H-pyrazol-4-yl)propanoic acid;
3-(1-(3-methyl-5-((4-(trifluoromethyl)pyrimidin-2-yl)
amino)phenyl)-1H-pyrazol-4-yl)propanoic acid;
ethyl 3-[1-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-4-yl|propanoate;
3-(1-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-4-yl)propanoic acid,;
ethyl  3-(1-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-
methylphenyl}-1H-pyrazol-4-yl)propanoate;
ethyl 3-(1-{3-[(4-methoxypyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-4-yl)propanoate;
ethyl 3-(1-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino]
phenyl}-1H-pyrazol-4-yl)propanoate;
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y]]
amino }phenyl)- 1H-pyrazol-1-yl]-cyclohexanecar-
boxylic acid;
2,2-dimethyl-4-[4-(3-methyl-5-{[4-(trifluoromethyl)-py-
rimidin-2-yl]amino }-pheny1)-1H-pyrazol-1-yl]-cyclo-
hexanecarboxylic acid;
4-{1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yllethyl} benzoic acid,
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5-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-y]]
amino }phenyl)-1H-pyrazol-1-y1]-5,6,7 8-tetrahy-
dronaphthalene-2-carboxylic acid;
8-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-y1]-5,6,7 8-tetrahy-
dronaphthalene-2-carboxylic acid;
4-hydroxy-4-[1-(3-methyl-5-{[4-(trifluoromethyl)-pyri-
midin-2-yl]amino }-pheny1)-1H-pyrazol-4-yl]-cyclo-
hexanecarboxylic acid;
4-hydroxy-2,2-dimethyl-4-[ 1-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino } phenyl)-1H-pyrazol-
4-yl]-cyclohexanecarboxylic acid;
4-{1-hydroxy-1-[1-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl|ethyl } -
cyclohexanecarboxylic acid;
5-hydroxy-5-[1-(3-methyl-5-{[4-(trifluoromethyl)-pyri-
midin-2-yl]amino }-phenyl)-1H-pyrazol-4-y1]-5,6,7,8-
tetrahydronaphthalene-2-carboxylic acid;
4-{1-hydroxy-1-[1-(3-methyl-5-{[4-(trifluoromethyl)py-
rimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}benzoic acid;
N-[3-(5-chloro-1H-pyrazol-1-yl)-5-methylphenyl]-4-(tri-
fluoromethyl)pyrimidin-2-amine;
N-[3-(5-fluoro-1H-pyrazol-1-yl)-5-methylphenyl]-4-(tri-
fluoromethyl)pyrimidin-2-amine-methane (1:1);
4-[4-(4-chloro-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]-cyclohexan-
ecarboxylic acid;
4-[4-(4-cyclopropyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]-cyclohexan-
ecarboxylic acid;
4-[4-(4-amino-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]-cyclohexan-
ecarboxylic acid;
4-{4-[4-(acetylamino)-6-{[4-(trifluoromethyl)pyridin-2-
yl]amino }pyridin-2-y1]-1H-pyrazol-1-yl}-cyclohexan-
ecarboxylic acid;
4-(1,1-difluoroethyl)-N-[3-methyl-5-(1H-pyrazol-4-yl)
phenyl]pyrimidin-2-amine;
(1R)-4-{1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]lamino}phenyl)-1H-pyrazol-1-yl]
ethyl}benzoic acid;
(18)-4-{1-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]lamino}phenyl)-1H-pyrazol-1-yl]
ethyl}benzoic acid;
4-[4-(3-amino-5-{[4-(trifluoromethyl)pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexanecarboxy-
lic acid;
4-{4-[3-(acetylamino)-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl]-1H-pyrazol-1-
yl}eyclohexanecarboxylic acid;
4-[4-(4-chloro-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]cyclohexanecar-
boxylic acid;
4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexanecarboxy-
lic acid;
4-(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino|phe-
nyl}-1H-pyrazol-1-yl)cyclohexanecarboxylic acid,;
4-[4-(3-chloro-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexanecarboxy-
lic acid;
4-{1-[4-(6-{[4-(difluoromethy])pyridin-2-yl|amino } -4-
methylpyridin-2-y1)-1H-pyrazol-1-yl]ethyl } pyrrolidin-
2-one;
4-(difluoromethyl)-N-[3-methyl-5-(1H-pyrazol-4-yl)phe-
nyl]pyrimidin-2-amine
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4-{1-[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino} -4-
methylpyridin-2-y1)-1H-pyrazol-1-yl]ethyl} pyrrolidin-
2-one;
3-[4-(3-{[4-(difluoromethy])pyrimidin-2-ylJamino } -5-
methylphenyl)-1H-pyrazol-1-ylhexane-2,5-diol;
4-({4-[3-methyl-5-(pyrimidin-2-ylamino)phenyl]-1H-
pyrazol-1-yl}methyl)benzamide;
4-({4-[3-methyl-5-(pyrimidin-2-ylamino)phenyl]-1H-
pyrazol-1-yl}methyl)phenol;
2,2-dimethyl-4-[4-(3-methyl-5-{[4-(trifluoromethyl)pyri-
midin-2-ylJamino }phenyl)-1H-pyrazol-1-yl|cyclohex-
anecarboxylic acid;
cis-4-[4-(3-{[4-(difluoromethyl)pyrimidin-2-ylJamino } -
5-methylphenyl)-1H-pyrazol-1-yl]cyclohexanecar-
boxylic acid;
trans-4-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino} -5-methylphenyl)-1H-pyrazol-1-yl]cyclohexan-
ecarboxylic acid;
(R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-1,
3-oxazolidin-2-one;
(S)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-1,
3-oxazolidin-2-one;
(R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yljmethyl }-1,3-oxazoli-
din-2-one;
(S)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yljmethyl }-1,3-oxazoli-
din-2-one;
4-{1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]ethyl}pyrrolidin-2-
one;
(R)-3-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino} -5-methylphenyl)-1H-pyrazol-1-yl]
methyl }pyrrolidine-2,5-dione;
4-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-
methylphenyl)-1H-pyrazol-1-ylJmethyl}pyridin-2
(1H)-one;
(S)-3-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino} -5-methylphenyl)-1H-pyrazol-1-yl]
methyl }pyrrolidine-2,5-dione;
(R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-1,
3-oxazolidine-2,4-dione;
(S)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-1,
3-oxazolidine-2,4-dione;
4-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -5-
methylphenyl)-1H-pyrazol-1-yl|methyl}-5-methylpyr-
rolidin-2-one;
(R)-4-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-4-
methylpyrrolidin-2-one;
(R)-6-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-1,
3-oxazinan-2-one;
(S)-4-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-4-
methylpyrrolidin-2-one;
(S)-6-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-1,
3-oxazinan-2-one;
N-{3-[1-(2-aminoethy1)-1H-pyrazol-4-yl]-5-methylphe-
nyl}-4-(difluoromethyl)pyrimidin-2-amine;
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4-(difluoromethyl)-N-(3-methyl-5-{1-[(2S)-morpholin-
2-ylmethyl]-1H-pyrazol-4-yl }phenyl)pyrimidin-2-
amine;
4-(difluoromethyl)-N-(3-methyl-5-{1-[(2R)-morpholin-
2-ylmethyl]-1H-pyrazol-4-yl }phenyl)pyrimidin-2-
amine;
N-{3-[1-(2-amino-2-methylpropyl)-1H-pyrazol-4-yl]-5-
methylphenyl }-4-(difluoromethyl)pyrimidin-2-amine;
(28)-2-methyl-3-[4-(3-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl|propane-1,2-diol;
(28)-3-[4-(3-{[4-(1-hydroxyethy])pyrimidin-2-y1]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]-2-methyl-
propane-1,2-diol;
(28)-3-(4-{3-[(4-methoxypyrimidin-2-yl)amino]-5-meth-
ylphenyl}-1H-pyrazol-1-y1)-2-methylpropane-1,2-
diol;
(28)-3-(4-{3-[(5-fluoro-4-methoxypyrimidin-2-y1)
amino]-5-methylphenyl}-1H-pyrazol-1-yl)-2-methyl-
propane-1,2-diol;
(28)-3-(4-{3-[(4-cyclopropylpyrimidin-2-yl)amino]-5-
methylphenyl }-1H-pyrazol-1-y1)-2-methylpropane-1,
2-diol;
(28)-3-[4-(3-fluoro-5-{[4-(trifluoromethyl)pyrimidin-2-
yl]amino }phenyl)-1H-pyrazol-1-yl]-2-methylpropane-
1,2-diol;
(28)-3-[4-(3-{[4-(difluoromethy])pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-y1]-2-methylpropane-1,
2-diol;
(28)-3-[4-(3-{[4-(1-hydroxyethy])pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-y1]-2-methylpropane-1,
2-diol;
(28)-3-(4-{3-[(5-fluoro-4-methylpyrimidin-2-yl)amino] -
5-methylphenyl}-1H-pyrazol-1-yl)-2-methylpropane-
1,2-diol;
(28)-2-methyl-3-(4-{3-[(4-methylpyrimidin-2-yl)amino]
phenyl}-1H-pyrazol-1-yl)propane-1,2-diol;
(28)-2-methyl-3-[4-(3-methyl-5-{[4-(1-methylethoxy)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
pane-1,2-diol;
(28)-3-(4-{3-[(5-chloro-4-methylpyrimidin-2-yl)amino]-
5-methylphenyl}-1H-pyrazol-1-yl)-2-methylpropane-
1,2-diol;
(28)-3-(4-{3-[(5-chloro-4-methoxypyrimidin-2-y1)
amino]-5-methylphenyl}-1H-pyrazol-1-yl)-2-methyl-
propane-1,2-diol;
(R)-5-{[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino}-4-
methylpyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
(R)-5-{[4-(6-{[4-(difluoromethyl)pyridin-2-y]]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
(S)-5-{[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino } -4-
methylpyridin-2-y1)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
(S)-5-{[4-(6-{[4-(difluoromethyl)pyridin-2-y]]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one;
(R)-5-{[4-(6-{[4-(1,1-difluoroethyl)pyridin-2-yl]amino}-
4-methylpyridin-2-yl)-1H-pyrazol-1-ylJmethyl}-1,3-
oxazolidin-2-one;
(S)-5-{[4-(6-{[4-(1,1-difluoroethyl)pyridin-2-yl]amino} -
4-methylpyridin-2-yl)-1H-pyrazol-1-ylJmethyl}-1,3-
oxazolidin-2-one;
5-{1-[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino } -4-
methylpyridin-2-y1)-1H-pyrazol-1-yl]ethyl }-1,3-0x-
azolidin-2-one;
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(R)-7-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-4-
azaspiro[2.4]heptan-5-one;

(S)-7-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-4-
azaspiro[2.4]heptan-5-one;

5-{1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl]ethyl}-1,3-oxazoli-
din-2-one;

(R)-7-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-6-
oxa-4-azaspiro[2.4]heptan-5-one;

5-{1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl]ethyl}-1,3-oxazoli-
din-2-one;

(S)-7-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl}-6-
oxa-4-azaspiro[2.4]heptan-5-one;

5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-ylJmethyl}pyridin-2
(1H)-one;

(4S)-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-yllmethyl}-1,3-0x-
azolidin-2-one;

(4R)-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-yllmethyl}-1,3-0x-
azolidin-2-one;

3-[4-(3-{[4-(difluoromethy])pyrimidin-2-ylJamino } -5-
methylphenyl)-1H-pyrazol-1-yl|butan-2-one;

(R)-4,4-dimethyl-5-{[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
methyl}-1,3-oxazolidin-2-one;

(S)-4,4-dimethyl-5-{[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
methyl}-1,3-0xazolidin-2-one;

(R)-5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-y]]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl} -4,
4-dimethyl-1,3-oxazolidin-2-one;

(R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl} -4,
4-dimethyl-1,3-oxazolidin-2-one;

(S)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl} -4,
4-dimethyl-1,3-oxazolidin-2-one;

(S)-5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-y]]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl} -4,
4-dimethyl-1,3-oxazolidin-2-one;

(R)-4,4-dimethyl-5-[(4-{3-methyl-5-[ (4-methylpyrimi-
din-2-yl)amino]phenyl}-1H-pyrazol-1-yl)methyl]-1,3-
oxazolidin-2-one;

(S)-4,4-dimethyl-5-[ (4-{3-methyl-5-[ (4-methylpyrimi-
din-2-yl)amino]phenyl}-1H-pyrazol-1-yl)methyl]-1,3-
oxazolidin-2-one;

5-methyl-4-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino}phenyl)-1H-pyrazol-1-yl]methyl}-1,3-
oxazolidin-2-one;

4-(difluoromethyl)-N-(3-methyl-5-{1-[(2-methyl-1H-
imidazol-5-yl)methyl]- 1H-pyrazol-4-y1}phenyl)pyri-
midin-2-amine;
4-(difluoromethyl)-N-(3-methyl-5-{1-[(4-methyl-1H-
imidazol-5-yl)methyl]- 1H-pyrazol-4-y1}phenyl)pyri-
midin-2-amine;
4-(difluoromethyl)-N-{3-[1-(1H-imidazol-4-ylmethyl)-
1H-pyrazol-4-y1]-5-methylphenyl }pyrimidin-2-amine;
4-(difluoromethyl)-N-(3-methyl-5-{1-[2-(1H-pyrazol-4-
yDethyl]-1H-pyrazol-4-yl}phenyl)pyrimidin-2-amine;
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3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino } -5-
methylphenyl)-1H-pyrazol-1-yl]propane-1,2-diol;

(R)-1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-ylJamino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2-methylbutan-2-
ol;

(S)-1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-ylJamino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2-methylbutan-2-
ol;

(5R)-5-({4-[3-methyl-5-(pyrimidin-2-ylamino)pheny]]-
1H-pyrazol-1-yl}methyl)-1,3-0xazolidin-2-one;

(58)-5-({4-[3-methyl-5-(pyrimidin-2-ylamino)phenyl]-
1H-pyrazol-1-yl}methyl)-1,3-0xazolidin-2-one;

(5R)-5-methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]me-
thyl}-1,3-oxazolidin-2-one;

(58)-5-methyl-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]me-
thyl}-1,3-oxazolidin-2-one;

4-methyl-5-{[4-(3-methyl-5-{[4-(trifluvoromethyl)pyrimi-
din-2-yl]lamino}phenyl)-1H-pyrazol-1-yl]methyl}-1,3-
oxazolidin-2-one;

(5R)-5-methyl-5-[(4-{3-methyl-5-[(4-methylpyrimidin-
2-yl)amino]phenyl }-1H-pyrazol-1-yl)methyl]-1,3-0x-
azolidin-2-one;

(58)-5-methyl-5-[(4-{3-methyl-5-[ (4-methylpyrimidin-2-
yDamino]phenyl }-1H-pyrazol-1-yl)methyl]-1,3-0x-
azolidin-2-one;

(5R)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-y]]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl }-5-
methyl-1,3-oxazolidin-2-one;

(58)-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-y]]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl }-5-
methyl-1,3-oxazolidin-2-one;

(5R)-5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl }-1,
3-oxazolidin-2-one;

(58)-5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-y]]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl }-1,
3-oxazolidin-2-one;

3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexane-1,2-diol;

(18,2R,38)-3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)
amino)-5-methylphenyl)-1H-pyrazol-1-yl)cyclohex-
ane-1,2-diol;

(1R,28,38)-3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)
amino)-5-methylphenyl)-1H-pyrazol-1-yl)cyclohex-
ane-1,2-diol;

(1S,2R,3R)-3-(4-(3-((4-(difluoromethyl)pyrimidin-2-y1)
amino)-5-methylphenyl)-1H-pyrazol-1-yl)cyclohex-
ane-1,2-diol;

(1R,2S,3R)-3-(4-(3-((4-(difluoromethyl)pyrimidin-2-y1)
amino)-5-methylphenyl)-1H-pyrazol-1-yl)cyclohex-
ane-1,2-diol;

3-(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)amino|phe-
nyl}-1H-pyrazol-1-yl)cyclohexane-1,2-diol;

3-[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]cyclohex-
ane-1,2-diol;

(R)-4-{1-hydroxy-1-[1-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}benzoic acid;

(S)-4-{1-hydroxy-1-[1-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-4-yl]
ethyl}benzoic acid;

N-[3-(3-chloro-1H-pyrazol-1-yl)-5-methylphenyl]-4-(tri-
fluoromethyl)pyrimidin-2-amine
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4-hydroxy-4-[1-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino}phenyl)-1H-pyrazol-4-yl]cyclohexan-
ecarboxylic acid;

(1R)-trans-4-{1-hydroxy-1-[ 1-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }pheny1)-1H-pyrazol-
4-yllethyl}cyclohexanecarboxylic acid,

(1S)-trans-4-{1-hydroxy-1-[ 1-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }pheny1)-1H-pyrazol-
4-yllethyl}cyclohexanecarboxylic acid,

4-hydroxy-2,2-dimethyl-4-[ 1-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }pheny1)-1H-pyrazol-
4-yl]cyclohexanecarboxylic acid;

(R)-3-hydroxy-3-methyl-4-(4-(4-methyl-6-((4-(trifluo-
romethyl)pyridin-2-yl)amino)pyridin-2-yl)-1H-pyra-
zol-1-yl)butanenitrile;

(R)-3-hydroxy-3-methyl-4-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }pheny1)-1H-pyrazol-
1-yl]butanenitrile;

(S)-3-hydroxy-3-methyl-4-[4-(3-methyl-5-{[4-(trifluo-
romethyl)pyrimidin-2-yl]amino }pheny1)-1H-pyrazol-
1-yl]butanenitrile;

(S)-3-hydroxy-3-methyl-4-[4-(4-methyl-6-{[4-(trifluo-
romethyl)pyridin-2-yl]amino }pyridin-2-yl)-1H-pyra-
zol-1-yl]|butanenitrile;

(R)-4-[4-(3-{[4-(difluoromethyl)-53-fluoropyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-
3-methylbutanenitrile;

(S)-4-[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-
3-methylbutanenitrile;

(R)-4-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-3-meth-
ylbutanenitrile;

(S)-4-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-3-meth-
ylbutanenitrile;

(R)-4-[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-
3-methylbutanenitrile;

(S)-4-[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]-3-hydroxy-
3-methylbutanenitrile;

(R)-2-methyl-3-(4-(3-methyl-5-((4-(trifluoromethyl)pyri-
midin-2-yl)amino)phenyl)-1H-pyrazol-1-yl)propane-1,
2-diol;

(S)-2-methyl-3-(4-(3-methyl-5-((4-(trifluoromethyl)pyri-
midin-2-yl)amino)phenyl)-H-pyrazol-1-yl)propane-1,
2-diol;

3-[4-(3-{[4-(difluoromethy])pyrimidin-2-ylJamino } -5-
methylphenyl)-1H-pyrazol-1-yl|butan-2-one;

(R)-2-methyl-3-[4-(4-methyl-6-{[4-(trifluoromethyl)py-
ridin-2-yl]amino }pyridin-2-yl)-1H-pyrazol-1-yl]pro-
pane-1,2-diol;

(S)-2-methyl-3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyri-
din-2-yl]lamino}pyridin-2-y1)-1H-pyrazol-1-yl]pro-
pane-1,2-diol;

(R)-1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2,3-dimethylbu-
tane-2,3-diol;

(S)-1-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2,3-dimethylbu-
tane-2,3-diol;

(2R,38)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]bu-
tane-1,2-diol;
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(2S,3R)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]bu-
tane-1,2-diol;
(2R,3R)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
butane-1,2-diol;
(28,38)-2-methyl-3-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]bu-
tane-1,2-diol;
3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-yl)-2-methylbutane-1,2-
diol;
(R)-1-[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-y1]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]-2,3-dim-
ethylbutane-2,3-diol;
(S)-1-[4-(3-{[4-(1,1-difluoroethy])pyrimidin-2-y1]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]-2,3-dim-
ethylbutane-2,3-diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino } -5-
methylphenyl)-1H-pyrazol-1-yl]-1-methylcyclohex-
ane-1,2-diol;
6-[4-(3-{[4-(difluoromethy])pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yl1]-3,3-dimethylcyclo-
hexane-1,2-diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino } -5-
methylphenyl)-1H-pyrazol-1-yl]-1,5,5-trimethylcyclo-
hexane-1,2-diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino } -5-
methylphenyl)-1H-pyrazol-1-yl]-1,2-dimethylcyclo-
hexane-1,2-diol;
5-[4-(3-{[4-(difluoromethy])pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yl]-1-methylcyclopen-
tane-1,2-diol;
3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]Jamino } -5-
methylphenyl)-1H-pyrazol-1-yl]cycloheptane-1,2-diol;
(4S,58)-4-methyl-5-((4-(3-methyl-5-((4-(trifluoromethyl)
pyrimidin-2-yl)amino)phenyl)-1H-pyrazol-1-yl)me-
thyl)oxazolidin-2-one;
4-(1-methylethyl)-5-{[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
methyl}-1,3-0xazolidin-2-one;
4-(1-methylethyl)-5-{[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
methyl}-1,3-0xazolidin-2-one;
4-methyl-5-[(4-{3-methyl-5-[(4-methylpyrimidin-2-y1)
amino]phenyl}-1H-pyrazol-1-yl)methyl]-1,3-oxazoli-
din-2-one;
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yllmethyl }-4-methyl-1,
3-oxazolidin-2-one;
5-{[4-(3-{[4-(1,1-difluoroethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl]methyl}-4-methyl-
1,3-oxazolidin-2-one;
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yllmethyl }-4-methyl-1,
3-oxazolidin-2-one;
4-(1-methylethyl)-5-[(4-{3-methyl-5-[ (4-methylpyrimi-
din-2-yl)amino]phenyl}-1H-pyrazol-1-yl)methyl]-1,3-
oxazolidin-2-one;
4-cyclopropyl-5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-
yl]amino }-5-methylphenyl)-1H-pyrazol-1-ylJmethyl}-
1,3-oxazolidin-2-one;
5-{[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-y1]
amino}-5-methylphenyl)-1H-pyrazol-1-yljmethyl } -4-
methyl-1,3-oxazolidin-2-one;



US 9,242,984 B2

423
(R)-3-(4-(3-((4-(diftuoromethyl)pyrimidin-2-yl)amino)-
5-methylphenyl)-1H-pyrazol-1-y1)-1,1,1-trifluoro-2-
methylpropan-2-ol;
(S)-3-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-
5-methylphenyl)-1H-pyrazol-1-y1)-1,1,1-trifluoro-2-
methylpropan-2-ol;
2-((4-(3-((4-(diftuoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-y)methyl)-3,3,3-trifluo-
ropropane-1,2-diol;
(R)-2-methyl-3-(4-{3-methyl-5-[(4-methylpyrimidin-2-
yl)amino]|phenyl}-1H-pyrazol-1-yl)propane-1,2-diol;
(R)-3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2-methylpropane-
1,2-diol;
(S)-2-methyl-3-(4-{3-methyl-5-[(4-methylpyrimidin-2-
yl)amino]|phenyl }-1H-pyrazol-1-yl)propane-1,2-diol;
(S)-3-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2-methylpropane-
1,2-diol;
3-{4-[3-({4-[(1R)-1-fluoroethyl|pyrimidin-2-y1}amino)-
5-methylphenyl]-1H-pyrazol-1-yl}-2-methylpropane-
1,2-diol;
3-{4-[3-({4-[(18)-1-fluoroethyl|pyrimidin-2-y1} amino)-
5-methylphenyl]-1H-pyrazol-1-yl}-2-methylpropane-
1,2-diol;
3-[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-yl]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]-2-methyl-
propane-1,2-diol;
3-[4-(3-{[4-(difluoromethyl)-5-fluoropyrimidin-2-yl]
amino} -5-methylphenyl)-1H-pyrazol-1-yl]-2-methyl-
propane-1,2-diol;
N-(2-(4-(3-((4-(Difluoromethyl)pyrimidin-2-yl)amino)-
5-methylphenyl)-1H-pyrazol-1-yl)ethyl)cyclopropan-
ecarboxamide;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl}cyclopropanecarboxamide;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-1,1-dimethyl-
ethyl}-2-methoxyacetamide;
2-cyano-N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-y1]
amino} -5-methylphenyl)-1H-pyrazol-1-yl]
ethyl}acetamide;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]ethyl}-2-methoxy-
acetamide;
N-(2-(4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-yl)ethyl )methanesulfona-
mide;
methyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-y1]
amino } -5-methylphenyl)-1H-pyrazol-1-yl]
ethyl}carbamate;
2-methoxyethyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-
2-yl]amino}-5-methylphenyl)-1H-pyrazol-1-yl]
ethyl}carbamate;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl}methanesulfonamide;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl}cyclopropanesulfonamide;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl}morpholine-4-sulfonamide;
1-tert-butyl-3-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-
yllamino }-5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl}urea;
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1-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-ylJamino } -
5-methylphenyl)-1H-pyrazol-1-yl]-1,1-dimethyl-
ethyl}-3-ethylurea;
1-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-ylJamino } -
5-methylphenyl)-1H-pyrazol-1-yl]-1,1-dimethyl-
ethyl}-3-(tetrahydro-2H-pyran-4-ylmethyl)urea;
2-fluoroethyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-
yllamino }-5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl}carbamate;
methyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-y1]
amino}-5-methylphenyl)-1H-pyrazol-1-y1]-1,1-
dimethylethyl}carbamate;
2-methoxyethyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-
2-yl]amino } -5-methylphenyl)-1H-pyrazol-1-yl]-1,1-
dimethylethyl}carbamate;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl1]
ethyl}cyclopropanesulfonamide;
N-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino} -
5-methylphenyl)-1H-pyrazol-1-yl]ethyl }morpholine-
4-sulfonamide;
1-tert-butyl-3-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-
yl]amino }-5-methylphenyl)-1H-pyrazol-1-yl]
ethyl}urea;
1-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-ylJamino } -
5-methylphenyl)-1H-pyrazol-1-yl]ethyl}-3-ethylurea;
1-{2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-ylJamino } -
5-methylphenyl)-1H-pyrazol-1-yl]ethyl}-3-(tetrahy-
dro-2H-pyran-4-ylmethyl)urea;
2-fluoroethyl {2-[4-(3-{[4-(difluoromethyl)pyrimidin-2-
yl]amino }-5-methylphenyl)-1H-pyrazol-1-yl]
ethyl}carbamate;
(R)-4-(1-(4-(3-Methyl-5-(pyrimidin-2-ylamino)phenyl)-
1H-pyrazol-1-yl)ethyl)benzamide;
(S)-4-(1-(4-(3-Methyl-5-(pyrimidin-2-ylamino)phenyl)-
1H-pyrazol-1-yl)ethyl)benzamide;
1-((4-(3-((4-(Difluoromethyl)pyrimidin-2-yl)amino)-5-
methylphenyl)-1H-pyrazol-1-yl)methyl)cyclobutanol;
1-{[4-(6-{[4-(difluoromethy])pyridin-2-yl]amino } -4-me-
thylpyridin-2-yl)-1H-pyrazol-1-ylI]
methyl }cyclobutanol;
1-[(4-{4-methyl-6-[(4-methylpyridin-2-yl)amino]pyri-
din-2-y1}-1H-pyrazol-1-yl)methyl]cyclobutanol,
1-{[4-(3-{[4-(difluoromethy])pyrimidin-2-y1]
amino }phenyl)-1H-pyrazol-1-yllmethyl}cyclobutanol,
1-[(4-{3-methyl-5-[(4-methylpyrimidin-2-yl)aminoJphe-
nyl}-1H-pyrazol-1-yl)methyl]cyclobutanol,
1-{[4-(3-{[4-(difluoromethy])-5-fluoropyrimidin-2-y]]
amino}-5-methylphenyl)-1H-pyrazol-1-yl]
methyl }cyclobutanol;
1-[(4-{6-[(4-cyclopropylpyridin-2-yl)amino]-4-meth-
ylpyridin-2-y1}-1H-pyrazol-1-yl)methyl]|cyclobutanol;
3-(4-(3-methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-
pyrazol-1-yl)cyclobutanecarboxamide;
3-(4-(3-Methyl-5-(pyrimidin-2-ylamino)phenyl)-1H-
pyrazol-1-yl)cyclobutanecarboxamide;
(R)-2-((4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-
5-methylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,3-trif-
luoropropane-1,2-diol;
(8)-2-((4-(3-((4-(difluoromethyl)pyrimidin-2-yl)amino)-
5-methylphenyl)-1H-pyrazol-1-yl)methyl)-3,3,3-trif-
luoropropane-1,2-diol;
5-{[4-(3-{[4-(difluoromethyl)pyrimidin-2-yl]amino }-5-
methylphenyl)-1H-pyrazol-1-yl|methyl }-4-(hy-
droxymethyl)-1,3-oxazolidin-2-one;
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(R)-5-[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino }-4-

methylpyridin-2-y1)-1H-pyrazol-1-yl]-5-ethyl-1,3-0x-
azolidin-2-one; and

(S)-5-[4-(6-{[4-(difluoromethyl)pyridin-2-yl]amino} -4-

methylpyridin-2-y1)-1H-pyrazol-1-yl]-5-ethyl-1,3-0x-
azolidin-2-one.

14. The compound of claim 1, or a pharmaceutically
acceptable salt thereof, which is selected from the group
consisting of:

(5R)-5-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-

yl]amino }pyridin-2-yl)-1H-pyrazol-1-yl]methyl}-1,3-
oxazolidin-2-one;
4-methyl-6-(1-piperidin-4-yl-1H-pyrazol-4-y1)-N-[4-(tri-
fluoromethyl)pyridin-2-yl|pyridin-2-amine;
2-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-yl)-1H-pyrazol-1-yl]ethanol;
6-[1-(methoxyacetyl)-1H-pyrazol-4-yl]-4-methyl-N-[4-
(trifluoromethyl)pyridin-2-yl|pyridin-2-amine;
(59)-5-{[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-
yl]amino }pyridin-2-y1)-1H-pyrazol-1-yl|methyl}-1,3-
oxazolidin-2-one;
[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-y1]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]acetonitrile;
4-methyl-6-(1H-pyrazol-4-y1)-N-[4-(trifluoromethyl)py-
ridin-2-yl|pyridin-2-amine;
3-[4-(4-methyl-6-{[4-(trifluoromethyl)pyridin-2-yl]
amino }pyridin-2-y1)-1H-pyrazol-1-yl]propanamide;
(29)-3-[4-(3-{[4-(1-fluoroethyl)pyrimidin-2-y1l]amino } -
5-methylphenyl)-1H-pyrazol-1-yl]-2-hydroxypropana-
mide;

2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-ylJamino }phenyl)-1H-pyrazol-1-yl]
propanamide;
(59)-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-yllmethyl}-1,3-0x-
azolidin-2-one;

3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]butanamide

(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)

pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;

(25)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)

pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;

(2R)-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-

yl]amino }phenyl)-1H-pyrazol-1-yl|propane-1,2-diol;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]propane-1,2-diol;

(3S9)-3-hydroxy-4-[4-(3-methyl-5-{[4-(trifluoromethyl)

pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]bu-
tanenitrile;

(2R)-2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)

pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]pro-
panamide;
3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)- 1H-pyrazol-1-yl]propanamide;
5-[(4-{3-methyl-5-[ (4-methylpyrimidin-2-yl)amino]phe-
nyl}-1H-pyrazol-1-yD)methyl]-1,3-oxazolidin-2-one;
(3R)-3-hydroxy-4-[4-(3-methyl-5-{[4-(trifluoromethyl)
pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]bu-
tanenitrile;

(29)-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-

yl]amino }phenyl)-1H-pyrazol-1-yl|propane-1,2-diol;
2-hydroxy-3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimi-
din-2-yl]amino}phenyl)-1H-pyrazol-1-yl]butanamide;
2-hydroxy-2-methyl-3-[4-(3-methyl-5-{[4-(trifluorom-
ethyl)pyrimidin-2-yl]amino }phenyl)-1H-pyrazol-1-yl]
propanamide;
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3-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]cyclohexane-1,2-diol;
2-[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-2-yl]
amino }phenyl)-1H-pyrazol-1-yl]propanamide; and
(5R)-5-{[4-(3-methyl-5-{[4-(trifluoromethyl)pyrimidin-
2-yl]amino }phenyl)-1H-pyrazol-1-yl]methyl}-1,3-0x-
azolidin-2-one.

15. A pharmaceutical composition comprising a therapeu-
tically effective amount of the compound of claim 1 or a
pharmaceutically acceptable salt thereof, and a pharmaceuti-
cally acceptable carrier.

16. A method for the treatment of a Syk-mediated disease
which comprises administering to a patient in need thereof a
therapeutically effective amount of the compound of claim 1
or a pharmaceutically acceptable salt thereof, wherein the
disease is selected from asthma, COPD, rheumatoid arthritis,
and cancer.

17. The method of claim 16 wherein said disease is asthma
or COPD.

18. The method of claim 16 wherein said disease is rheu-
matoid arthritis.

19. The method of claim 16 wherein said disease is cancer.

20. The compound of claim 1 having the Formula Ie

Ie

R R"
a( Q on
sl(
e | 1
\ N N
Y |
N\ -
R? R?
wherein

each R* is independently C,_,alkyl or OH;
R™is H or C,-C;-alkyl;
R? is H or methyl;
R?is H, methyl, isopropyl, C, C,-fluoroalkyl, cyclopro-
pyl, or methoxy;
R*is H or fluoro;
slis1,2,or3;and
t1is 0, 1,2, or3;
or a pharmaceutically acceptable salt thereof.
21. The compound of claim 20, or a pharmaceutically
acceptable salt thereof, wherein
the group is

a®RH
\ OH « i (R\k)

(

sl

R? is methyl; and
t1is 0, 1, or 2.



